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TABLE 6
STEAM AND HOT WATER INJECTION—1976

Volume of
Number of water as Cumuistive
Type of wells . steam injected injection
Fieid, area and pool project injectad into {bbd) (bbt) Injaction started
District 2--Continued
Sisar Creek Area
Saugus-- cyclic - S 19,512 | Jan. 1665
Sulphur Mountain Area
Miocene=—-- cyclic - - 6,723 | May 1965
Oxnard. - 3 58,662 643,604
Pliocene Tar : cyclic 3 58,662 583,205 | Dec. 1964
Miocene Tar cyclic -— - 60,299 July 1966
Placerita
Kraft cyclic - -— 3,194,739 May 1964
Ramona
Vasquez - eyclic - _— 3,264 | June 1965
Shiells Canyon .
Shallow: - flood 2 204,473 724,324 | March 1973
Simi
Sespe cyclic 4 69,958 106,611 | Oct. 1964
South Mountain - -— 142,155
Sespe cyclic -— — 126,433 | Sept. 1963
Sespe flood -— —_ 15,722| July 1964
Tapo Canyon, South
Sespe cyclic -— — 11,063| May 1964
Torrey Canyon :
Sespe - cyclic -— -— 18,322 June 1964
Totals:
Cyclie 8 137,185( - 4,336,536
Flood 2 204,473 740,046
District totals~—————————mm 10} - 341,658 5,076,582
District 3
Arroyo Grande
...Tiber Area
Dollie - cyclic 24 99,234 566,437 |Aug. 1965
Casmalia
Monterey - cyclic 25 347,534 3,689,219 {Feb. . 1964
Cat Canyon----- 296 5,946,687 33,360,333
Central Area-- 13 174,337 1,565,891
S1p eyclic 12 153,103 1,432,335 | Dec. 1963
S eyclic 1 21,234 72,513 {Aug. 1971
SgSg-m-- cyclic 0 0 61,043 | March 1964
East Area - 94 -1,249,8%4 -8,647,141
Sip flood - -- 2,106,206 |May 1966
S1pS9 cyclic 90 1,209,918 4,110,007 | Dec. 1964
Brooks cyclic 4 39,976 514,714 | May 1965
Brooks : flood - - 1,865,571 | Feb. 1967
Monterey - cyclic 0 0 50,643 | Aug. 1964
Gato Ridge Area------memmmmmm——= 5 16,147 257,184
Sisquoc - cyclic 0 0 16,571 | July 1965
Monterey cyclic 5 16,147 240,613 | June 1964
Sisquoc_Area - 180 4,432,821 22,563,681,
_ Foxen> . eyclie 1 . 1,257 410,977 | Dec. 1975
Sgq flood 0 0 139,020 | Oct. 1967
38517 Flood - ) - 607,826 | Dec. 1971
Sisquoc cyclic 179 4,431,564 ‘21,799,099 Nov. 1963
Monterey cyclic 0 0 6,759 | Feb. 1971
KVB 5807-842
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TABLE 8

STEAM AND HOT WATER INJECTION—1976

Volume of
Number of water as Cumulative
Type of welis steam inj injection
Fioid, area and pool project injected ino (bbl) (bbl) Injection started
District 3--Continued
Tinaquaic Area
Monterey - cyclic 0 0 4,976 | April 1972
West Area - 4 73,488 321,460 .
Sip ————— 4 cyclic 0 0 119,891 | Nov. 1964
S255- - - cyclie 0 0 19,234 | May 1965
Monterey eyclic 4 73,488 182,335 | March 1964
Guadalupe
Sisquoc--- cyclic 76 1,455,188 13,678,877 | Jan. 1964
Huasna J
LaVoie-Hadley Area
Monterey cyclic - - 85,386 | July 1965
Lynch Canyon
Lanigan (abd.) -----==--===-=-= cyclie -- -— 229,407 | June 1964
Monroe Swell
Monterey eyclic - - 2,055 | April 1965
Orcutt
Main Area
Foxene-----cscem-ecmaas=ce cyelic 0 0 7,958 | June 1975
Paris Valley
Main Area---=-=-- - : 18 155,955 353,422 ‘
Ansberry--- - cyclic 18 155,955 307,524 | July 1962
Ansberry (abde) ~emeccocmceea- - flood . - - 45,898 | Oct. 1963
Russell Ranch .
Main Area- 0 0 45,547 -
Santa Margarita - cyclic 0 0 39,576 | July 1966
Griggs-Dibblee cyclic 0 0 5,971 | March 1966
San Ardo :
Main Area-- - 199 44,011,178 | 285,405,754
Lombardi 3 eyclic 40 344,841 55,335,944 | Feb. 1964
Lombardi flood 25 5,380,032 65,242,859 | July 1966
Aurignac cyclic 78 672,150 13,942,941 | Feb. 1964
Aurignac flood 56 37,614,155| 150,884,010 | Jan. 1965
Santa Maria Valley 4 17,153 719,068
Main Area- - 0 0 511,827
.Foxen -- eyclic 0 0 251,451 | Feb. 1965
Foxen - flood - - 150,755 | Nov. 1966
Sisquoc cyclic ol 0 17,890 | March 1974
Monterey~-----=r=cscem—mcemecc cyclic 0 0 6,000 | Sept. 1965
Pt. Sal-- - eyclic 0 0 85,731 | Dec. 1965
North Area :
Foxen(abd.) eyclic - - 26,834 | June 1965
Southeast Area 4 17,153 151,998 '
Sisquoc cyclic 4 17,153 138,295 | March 1965
Monterey eyclic 0 0 13,703 | Sept. 1974
West Area
Monterey cyclic 0 0 28,409 | Sept. 1965
Sargent
Pliocene cyclic - - 7,800 | Oct. 1967
Zaca
Monterey eyclic 0 0 147,978 | March 1964
Totals:
Cyclic 561 9,038,742 | 117,257,096
Flood - 81 | '42,994,187 | 221,042,145
District totalg--—cocmcecwe 642 52,032,929 | 338,299,241
C04
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TABLE 6
STEAM AND HOT WATER INJECTION—1976
Volume of
Number of water as Cumulative
Type of . wells steam injected injection
Field, ares and pool project Injected into (bbl) (bb) Injection started
District & ’
" Ant Hill
. Olcese cyclic - - 19,813 | April 1967
Antelope Hills
Williams. Area
Upper--- cyclic - - 17,000 | May 1971
Antelope Hills, North
Miocene cyclic - - 33,681 | Nov. 1970
Belridge, North 3 738,615 1,531,210
Shallow: cyclic 23 200,637 844,971 | Oct. 1964
Shallow- flood 11 437,978 686,279 | Aug. 1975
Belridge, South-- 575 28,961,445 | 179,674,180
Tulare-~Diatomite cyclic 210 2,335,292 34,019,089 | Mar. 1964
Tulare-Diatomite flood 365 26,626,153 | 145,655,091 | Feb. 1963
Blackwells Corner :
Agua cyclic - - 16,915 | Feb. 1973
Chico-Martinez
Etchegoin cyclic - -— 230,373 | May 1967
Comanche Point
Santa Margarita cyclic - -— 21,100 | Oct. 1965
Cyaric 262 | 3,821,282 | *29,333,5k0
McKittrick Front Area——-—————-———= 89 1,112,317 15,812,535
Tulare cyclic 88 1,002,274 14,980,367 | Nov. 1963
Tulare flood 1 110,043 832,168 | Jan. 1972
1-Y Area
Reef Ridge cyclic - -— 217,265 | June 1967
Salt Creek Main Area ’
Carneros West - cyclic - - 17,918 | Jan. 1971
Sheep Springs Area :
Etchegoin cyclic 23 71,653 *130,988 | June 1965
Welport Area 150 2,637,312 13,154,834
Tulare cyclic 130 1,208,012 10,898,965 | June 1964
Tulare flood 9 1,247,957 1,948,555 | June 1968
Etchegoin cyclic 1 181,343 307,314 | Sept. 1974
Deer Creek, North ’
Santa Margarita cyclic -— — 7,000 { June 1965
Devils Den - - 81,027
Alferitz Area - - 28,527 :
Escudo cyclic - - 16,158 | Dec. 1964
Point of Rocks cyclic - - 12,369 | Nov. 1964
0ld Area - -— 52,500
Point of Rocks cyclic -— -— 13,800 | Sept. 1965
Point of Rocks- flood -— -— 38,700 | Feb. 1966
Edison 145 1,468,917 6,156,755
Edison Groves Area
Chanac cyclic 46 380,918 902,661 |Dec. 1964
Main Area
Kern River-Schigte-—--——--———<]  cyclic 28 337,032 2,060,604 | Jan. 1964
Race Track Hill Area
Kern River-Transition--———----—- cyclic 71 750,967 3,193,490 | Aug- 1964
Edison, Northeast
Chanac cyclic 6 3,569 34,240 | June 1968
Elk Hills
Tulare cyclic — - 8,500 |Mar. 1975
Fruitvale
"Main Area -
Chanac cyclic -— — 37,559 | Dec. 1964
CO KVB 5807-842
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TABLE 6

STEAM AND HOT WATER INJECTION—1976

Volume of .
Number of water as Cumuiative
Tyve of wolls stoam inj njecion
Feid, area and pool project injected into (bbl) (bbl) Injection started
_ District 4--Continued
Jasmin: e -— -— 21,442
Pyramid Hill (abd.)-——----——| cyclic - -- 8,742 {Mar. 1965
Cantleberry cyclic - - 12,700 | June 1965 ]
Miocene cyclic 10 31,7h2 3,878,897 |April 1965
Miocene flood 4 175 ’1""6 175 9146 A.ug . 19?6
Kern Front 312 3,096 ,029 25,388 ,940 :
Kern River-Chanac-—-—-----=- ——={ cyclic 312 3,096,029 | 25,289,355 |Feb. 1964
Kern River-Chanac-—————===== — flood -_— - 99,587 |Dec. 1966
Kern River 4,056 | 139,472,343 965,940,075
Kern River cyclic 2,697 | 30,085,603 | 414,053,842 | Aug. 1961
Kern River flood 1,355 109,386 |7"|° 551 $886 1233 | Aug. 1962
Lost Hills 97 8051852 61102;809
Tulare-Etchesoin cyclic 93 763 '03’6 5 '98? ’ 679 June 1964
Tulare flood L 42,816 115,130 | Aug. 1968
McDonald Anticline
Layman Area 5
Tulare-=- cyclic - I - 3,800 |Mar. 1967 :
McKittrick 6341 9,679,901 78,875,603 -1
Main Area 501 6’9891278 61“’11"’811430 T
Upper cyclic 500 6,937,995 | 63,183,963 |May 1962 :
. Upper flood 1 51,283 1,297,467 |Feb. 1965
Northeast Area 133 2,690,623 14,394,173
Upper cyclic 123 1,453,486 | 12,549,135 |Sept. 1964
Upper flood 10 1,237,137 1,845,038 |oct. 1971
Midway-Sunset 3,198 49,208,976 | 391,607,740
Upper .eyclic’ 3,079 34,955,844 | 329,748,641 |oct. 1963
Upper: flood 119 | 14,253,132 | 61,859,099 |Oct. 1963
Mount Poso- 1| 13,001,342 46,849,360 '
Dominion Area .
Vedder- cyclic - -— 177,242 |Nov. 1964
Granite Canyon Area
Vedder cyclic - - 19,069 |Jan. 1967
Main Area
Vedder cyclic - - 116,623 | Aug. 1963
Vedder flood. 11| 13,001,342 | 46,536,426 |oct. 1963
Poso Creek: 821 946,812 8,993,069
Enas Area :
Chanac cyclic 9 113,996 243,476 |Dec. 1966
McVan Area’
Etchegoin cyclic 29 158,130 1,711,627 | Dec. 1964
Premier Area ey 674,686 7,037,966 _ ‘
Etchego:}n-Cha.nac—-----—-—--- cyclic 43 573,079 6,599,963 | April 1965
__Etchegoin flood 1 101,607 438,003 | Aug. 1970
Rallroa(? Gap 10 782,912 1,601,588
:::zcoia :iclzg 2 43.;75 580.792 Nov. 1965
cola: 00 WL 0
ot ey 739,137 1,020,796 | Aug. - 1975
. Etchegoin eyclic - — ) .
Round Mountain 7 ~— - lg .]5;2 Feb 1966
Coffee Canyon Area: - - 12,200 .
md Eill cycﬁc - - 1,000 | April 1968
c c - - ‘
Pyramid Aren | yc % 11,200 | May 1965
Vedder cyclic - - 8
Eharktooth Area e . 3+825 | Dec. 1964
Vedder cyclic - - 2,108 | May 1969
ugob
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TABLE 8

STEAM AND HOT WATER INJECTION—1976

Cunulative |figures may Anclude minor corrections. Dashes indicate project discontinued.

* Corrected figure.
1/ Pormerly known as Repetto.
2/ Formerly carried as Sherman.
3/ Pool hot shown previocusly.

4

4/ 9,270 barrels transferred to Foxen pool from Sisquoc pool.

6G7

SIXTY-SECOND ANNUAL REPOAT

KvB 5807-842

Volume of
Number of water as Cumulative
Typa of wells steam injected injoction
Floid, area and pool progect Injected into (bbl) (bbi) Injoction started
District L—-continued
Tejon
Western Area
Transition-Santa Margarita—-——— cyclic - - 167,189 | June 1964
Tejon Hills
Santa Margarita _ cyclic — - 7,495 |April 1568
Union Avenue -~ :
Chanac cyclic - - 17,000 }June 1966
Wheeler Ridge 2 130,262 1,905,756
Central Area -
Coal Oil Canyon cyclic - - 209,453 | June 1965
Coal 0il Canyon flood 2 130,262 1,592,438 |May 1971
Northeast Area .
Santa Margarita cyclic - - 3,865 | June 1965
White Wolf
Reef Ridge cyclic — - 111,238 |Dec. 1964
Totals:
Flood 1,903 | 167,540,733 | 816,026,156
District Total 9,438 | 252,325,145 [, 748,875,721
District 5
Coalinga 69 3,119,346 | 81,630,129
Eastside Area 0 _ 0 26,351,875
Temblor cyclic o] o] 1,568,032 | Jan. 1962
Temblor flood o] o] 24,783,843 | Jan. 1963
‘Westside Area-————————ocomeo] 69 3,119,346 | *55,278,254
Temblor cyclic 4 1,808,076 | *43,917,425 | Jan. 1962
Temblor- flood- 28 1,311,270 11,360,829 | March 1961
Kreyenhagen-
Temblor cyclic 0 o} L 493 | Nov. 1965
Pyramid Hills : ) ) 216,697
Dagany Area
Kr cyclic (e} 0 165,883 | Jan. 1965
— --West-Blope Area )
Kr cyclic (o} 0 50,814 | May 1966
Totals:
Cyclic L 1,808,076 45,706,647
Flood 28 1,311,270 36,144,672
District totals——————————- 69 3,119,346 | 81,851,319
1
District 6 - None
STATE TOTALS: , o
Cyclic 8,635| 101,774,221{1,191,938,904
Flood 2,047 217,434,984 11,108,307,823
GRAND TOTALS 10,682 319,209,205/2,300,246,727 )
NOTE: WNells in both cyclic and flood projects counted once in area, field, or district totals.

© AT ————



ADDITIONAL ENHANCED - RECOVERY PROJECTS®

Haxinuas no.
Dets of
Project type Feld & srea County Lons o posl started [injoction wells Prejoct sperator(s) Remarks
District |
fire Flood Brea-Olinds Orange 1st Miocene in 4 Union 011 Cowpany of Three separate fault blocks.
(In situ combustion) ' California
Hewport, West
Onshota Area Orange A Zooe "7 1 Ceneral Cruda O11
Company, Operator
B Zows 2/38 » ' Ceneral Crude 011
Company, Operator
) District 3
Cat Canyon .
Sisquoc Area Sants Barbara Sasal "D" 1/74 1 Comtinental O1l
Company
Taris Valley . o~
Main Avea Monterey Lowsr Ansberry 3/ 1 Buek=' Q11 Company of
slsvare
Ruasell Ranch
Main Ares Santa Barbara Dibblee am 2 Atlantic Richfield Combination air and wster
Company injection for several months.
San ardo - '
Main Area Monterey Lombardd 9/63 10 *mbu 01} Corporation
Aurignac 4174 2 MWobil 011 Corporatiocn
District 4
Balridge, South Karn 356 i ] Fr-'-u.b 011 Company
— sobii U1l Corporatd i
Farn River Esrn Karn River 8/74 1 J_nnnnu) Compaxy This project vas terminated
_ . in 1976.
Lost Hills Xarn Tulars 61 S ({Mobil 0t Yorporaticn |
Mdway-Smset Karn Potter 12/n 3 . ﬁm‘_ﬁr-iiuum o1l
Aand Je¥e it co. 1
- Meee (V60| 34 [Mobi) Ofl Carporacion |
Polyser Flood Dlstrict §
Rasteide Axes Fresuo Temblor Zous II 176 4 |sbell 011 Company Injectivity tests during 1976;
water only - no polymers.
Vater-Alternaring Gas |Las Clenegas District | ~
Injection Murphy Aras Los Angeles A, B, and C Sands 12/1n 2 Onion 011 Compaay of '| Gas injection began in January
California 1964 .
“Active projects sther than rloed, steam injection, and

SIXTY-SECOND ANNUAL REPORT
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APPENDIX B

ARB DETERMINATION OF AIR POLLUTANT
EMISSION FACTORS FOR THERMAL TERTIARY OIL
RECOVERY OPERATIONS IN CALIFORNIA FIELD TEST PLAN
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TIME SCHEDULE

DAYS

TASK

2 131415

Movine
TRUCK POWER UP
TRUCK POWER DOWN
CALIBRATION
SOURCE SET-UP
UMBILICAL LINE SET-UP
NormaL VeLoctTy
0y PARTICULATES
T S0,-S03 W
InsTRUMENTS S0

+ . C02
DRAEGER Tuass‘Oz
o
NOx
HC
BACKGROUND HC

Eg!_pz_lNSTRUMENTS 397
+ €0,
Draecer Tuses |0
“lco
NOx
HC
Mep1um Oy SAME AS LOW
HigH Oy SAME AS HIGH

PROCESS DATA COLLECTION
FUEL SAMPLE COLLECTION
STEAM _VENT-FLOW RATING
PARTICULATES
BpS
HC
Fire FrLooping-FLOW RATING
HpS
HC
NOx
Liauip Data
WELL HEAD TENTING
DILUTION FLOW RATING
HC
HyS
AnaLyTicaL-SampLe 1.D.

—

L

I Ix
I Ik

11

1¥

® TENTATIVE (DEPENDING ON AVAILABILITY)

XVB 5807-842







APPENDIX C

KVB-ARB THERMAL OIL RECOVERY
DATA BASE: MOBIL OIL CO. SAN ARDO

KVB 5807-842
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KvB

" sample code MOA /-0 7-18- /978 — 7-2/- 78
Tested by: /N Brunelz, ¥ Ducey, /. Mocko
Date 7"‘¢/' /9’78

STATEMENT OF PROCESS WEIGHT OR VOLUME

Firm Name MoBw o Cco
Address SAN AEbOﬁ Ca/f"forn/'q

DATA ON OPERATING CYCLE TIME: No. 22-5 Sleam Ge'veraz‘or; 50 MMty

Start of Operation,Time

End of Operation, Time . ‘
Elapsed Time, Minutes 24 /3"1/70'073/4‘6“86[' 5'780/’ |

Idle Time During Cycle,Min.

Net Time of Cycle, Minutes

I

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE: . oo - 240 |

y : : Bo 9alichn, |
naterial AL Crude O Burned/ weight €00 — 220 D g /a,
Material . or 1bs, gal ‘ ‘

Material/etal Orf(nest)Procluced lume
(the Zoo-220 Bod burned €omes from This 766 30‘3

766 Bobp 1bs,gal

Material lbs, gal
Material S'cr-uééer é/aferﬁ&om Aaster. /fea/ero/esa/é, 8000 Buwd lbs gal
Material N/ wel wester ) 1bs:gal
Material Water vsed/ for 8% Sfeam re/-ea%a A /6 579 BaD _1bs,gal
Ol Field: Burned 1080 Bed Total:
Oil Field : Roclree/ 403 Bob (1080 BoD is part of i) 3.8 Bo gross /oroa/ucea’
/39"' Bo barned

744 B
Unit Sechon Jested! ‘zfj 8:: ,f;:if::d 234 %:- oi gross /omdwed/oer Bb! buvrned

Signature

Title {es?! “Hireclor

[ Sélon Mot/ Sth‘l ’(%L‘oxd'm
J %&' 8//0/79 /¥/S Ar *

9/76
KVB 5807-842
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REPORT

TRUESDAIL LABORATORIES, INC.

ZE 4101 N. FIGUEROA STREET

‘MISTS - MICROBIOLDGISTS - ENGINEERS LOS ANGELES 90065
LARCH - DEVELOPMENT - TEETING 4 ;RAEAB iOED:: 2‘3T ; uzsaﬁ;‘sasg
KVB, Inc. : *
CLIENT 17332 Irvine Boulevard DATE __eglgust 2, 1978
=Tustin, California 92680 -~
Z Attention: N. Brunetz RECEIVED July 6, 1978
SAMPLE <16 - NOx samples in 2-liter PDSA flasks LABORATORY NO. 21880

.Ps 0. No. 14259

INVESTIGATION Prepare and deliver 16 NOx flasks to the KVB, Inc. office.
. Analysis of returned flasks for nitrogen oxides (NOx) by the PDSA
method - equivalent to EPA Method 7. Analysis for €O, and 0p on
the gas phase of each sample flask,

RESULTS

Flask No. Location Time Nitrogen Oxides (NOx), ppm ggz, % O9s %

 lst Test, July 19, 1978

1386 outlet 12:08 230 13.2 3.8
1345 " 12:10 207 13.0 3.9
808 " 12:05. 232 13.0 4.1"
1357 " 12:11 ' 265 11.7 5.8
AVG. : - 234 12.7 4.4
1315 inlet 12:31 - 214 12.8 4.0
1061 " 12:29 214 12.7 4,0
1334 " 12:28 236 13.1 3.6
1320 " 12.27 243 13.0 3.7
AVG, : - 227 ‘ 12.9 3.8
¢
2nd Test, July 20, 1978
1328 outlet 12:55 191 13.9 3.1
1029 " 12:56 195 13.9 2.8
980 " 12:57 195 13.4 3.5
1046 " 12:59 190 12.8 4.2
AVG.: - 193 13.5 3.4
1329 inlet 12:45 198 13.8 3.6
1181 " 12:46 196 13.6 3.1
1136 " 12:47 190 12.6 4,1
718 " 12:48 186 13.1 3.6
AVG, : - 193 _ 13.3 3.6

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.

Ca

. S
This report applies only to the sample, or samples, investigated and is not @; arily indicative of the quafity or con apparen
identical or similar products. As a mutual protection to clients, the public*ind these Laboratories, this report is submitted and accepted
for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be in whole or in part, in any
advertising or publicity matter without prior written authorization from these Laboratories,

N9o4 KVB 5807-842

Iz‘z! A .
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AGRICULTURE — JBTTRSREA
- BaT

CHEMICAL ANALYSIS

LABORATORIES., ITIC.

PETROLEUM 4100 PIERCE ROAD, 93308 BAKERSFIELD, CALIFORNIA 93308 PHONE 327-491

KVB, Inc. Date Reported: 7/28/78
17332 Iryine Boulevard Date Received: 14/21/78
Tustin, California 92680 ‘ Laboratory No.: 253993

o

Afiention Mr. Nickolas Brunetz -

GAS ANALYSES

Sample Description: 22-5 Steam Generator Scrubber
Inlet, Outlet, Burner Background 7/19/78

Container Source Time Total Hydrocarbon Methane Non Methane
103 Qutlet 12:00 10.0 : 6.8 2.7 : 1.8 7.3 : 5.0
28 Outlet 12:00 16.3 : 11.1 2.7 : 1.8 13.6 : 9.2

17 Background 13:00 24.8 : 16.9 2.6 : 1.8 22.2 : 15.1

21 Inlet 12:25 14.1 : 9.6 0.8: 0.5 13.3: 9.0

5 Inlet 12:26 16.8 : 11.4 1.5 : 1.0 15.3 : 10.4

“Answers expressed as ppm by volume : Jg per Titer as Methane. ‘
(07255 /1 bian Mamo_)

Sample Description: 22-5 Steam Generator Scrubber
Inlet, Outlet, Burner Background 7/20/78

Container Source Time Total Hydrocarbon Methane Non Methane
6 Qutlet 12:55 25.1 : 17.1 3.6 : 2.4 21.5 : 14.6

20 Qutlet 12:56 16.6 : 11.3 3.4 : 2.3 13.2 : 9.0

13 Inlet 12:45 21.3 : 14.5 3.9 : 2.7 17.4 : 11.8

19 Inlet 12:46 15.8 : 10.7 1.0 : 0.7 14.8 : 10.1
18 Background 11:32 34.4 : 23.4 4.5 : 3.1 29.9 : 20.3

Answers expressed as ppm by volume : pg per liter as Methane.

Jg9-- Micrograms.

KVB 5807-842
025



KVB, Inc. _
Gas analyses - continued

Sample Description:

. Time - ‘Total Hydrocarbon

Page 2

22-5 Steam Generator w/Scrubber 7/20/78

i

=
-

ET)

10

25
A
23
6
104
9

2
102
13
B

Inlet 02 1.8%
Inlet 02 1.8%
Outlet 02 1.8%
Outlet 02 1.8%

Inlet 02 3%
Inlet 02 3%
Outlet 02 3%
Outlet 02 3%
Inlet 02 6%
Inlet 02 6%
Outlet 02 6%
Outlet 02 6%

16:
16:
16:
16:
17:
17:
17:
17:
17:
17:
17:
17:

0o >

— () -t ot
OONOWWROLWONON

et ol

e o 6 & 8 e & & s e o
VOOIOPLPUNO—~00UT N
se 6¢ e0 0 58 se %o sb ¢e se 02 o8
OOoOwWWun~NwOwWOYOYWUDY

e & o 8 8 e e & o

w N

‘)
" ‘Methane - - Non Methane

0.9 : 0.6 20.7 : 14.1
1.0 : 0.7 25.5 : 17.3
4.5 : 3.1 33.3 : 22.6
4.3 : 2.9 20.5 : 13.9
0.7 : 0.5 9.4 : 6.4
1.2 : 0.8 12.6 : 8.6
4.6 : 3.1 20.9 : 14.2
5.5 ¢« 3.7 17.9 : 12.2
0.2 : 0.1 5.4 : 3.7
0.7 : 0.5 - 4.8 : 3.3
0.7 : 0.5 29.9 : 20.3
4.3 : 2.9 48.6 : 33.0

Answers expressed as ppm by volume : Ag per liter as Methane.

Mg - Micrograms.

B C LABORATORIES, INC.

(0‘725?/{ &l% MUA«M_)

KVB 5807-84



.
Test No.

KVB

[y

- pate | /\%{/7& Location SL\’S AQDO

Fuel Qg p&.bD CL\)DEFuel Sample Ho. .

-
LIQUID OR SOLID FUEL CALCULATIONS - y
{(£f) {CL REG), (f) (P%S), (f)(CL REG), Load data card, then PGRM card (both sié’E}
-
— *Input HHV (Btu/1b) 12220 ., m) =
- *Input wt 4 C x4 b . {R/S)
= ¢Input wt 3 H 1 O. 12D . (R/S)
- *Input wt t S . .+ (R/S)
- *Input wt % O - + (R/S)
*Input wt L N OB+ , (R/S) - decimal point blinks after
pressing; item 41 displayed
1. Dry stoichiometric moles flue gas/lb fuel = O|4 374’ .
(One may proceed to items 9, 17, or 18 by pressing (f) (A), (E), or
- entering MW and pressing (B), respectively.)
*Input wt 1 H,0 in fuel (0 if none) 0-40
) 2. Moles H,0 in flue gas/1b fuel © C)SS’]
(R/S) 3. Total moles of flue gas (stoichiometric)/lb fuel o.4do1|
{R/S) 4. Dry volume/wet volume O, 28507
(R/S) 5. Volume t H,0 in flue gas ‘O, S
{R/5) 6. Volume \ CO,, dry in flue gas \¢C. o2
{(R/S) 7. SO, (ppm by vol.), dry at stoichiometric l(q’)lS&
{(R/S) 8. NO (ppm by vol.), dry at stoichiometric \534—,2,9
) (A) 9. Stoichiometric air/fuel ratio (1b air/lb fuel) lES.LL:Z—
{Before items 10-16 may be determined, items 1-9 must be completed.)
(D) -~ 20.95 displayed
*Input measured vol. % o, for o, correction 25 ZL— if;
Gas moles at % O3 _ 20.95 - \. K
(R/5) 10. =35 moles, stoic. ~ 20.95 - % o, N LY ‘ 1f3“L
{R/S) 11. Dry moles flue gas/lb fuel at % 02 O ot 0'54’k 0-575
(R/S)  12. Vol. % CO,, dry at % O, 203 14,96 12,70
(R/S) 13. SO, (ppm by vol.) dry at % O, 121477 129818 129219
{R/S) l14. NO (ppm by vol.) dry at t 02 |514."59 !24’[!-{ “L&\\
(R/S) 15. Vol. % H,0 at % O, .52 204 gsT
{R/S) 16. Percent Excess Air

{decimal pt. blinks)

{RCL) [2) (E) 17.
Item 18.

a.

- b.

*Indicates input is required

Unit No.

2

Fuel Sample Point

15.78 72228 29.%

*input MW, (B), program calculates X (1!:;/106 Btu = ppm/K)
(MW = 46 for NOx, CO = 28, HC = 16, SOx = 64)

1. *Input measured ppm at 3% 02, dry, (R/S), program calculates lb/lo!5 Btu.
2. (Optional)} No input, (R/S), program converts lb/lD6 Btu - ng/J
3. Repeat steps (1) and (2) as necessary.

*Enter next value of MW, complete step (a) followed by steps (1), (2), and

(3). Repeat for all species desired.
MW K for 1b/10° Btu ‘b/‘DbgTO
1246 oy 45" 6.2 - LWeoy
15 co 28 5. 0.05%
. 13749 SOx 64 2.4¢4

Data Sheet 6015-19
Revised 7/6/78

KVB 5807-842
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28,2
25,29
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Test No.

.~ KVB
Date 7"’@0"7‘% Location SA\‘A AEDQ Unit No.

Fuel QQDG‘, Fuel Sample lio. =

Fuel Sample Point

LIQUID OR SOLID FUEL CALCULATIONS

(£) (CL REG), (f) (PZS), (f) (CL REG), Load data card, then PGRM card (both sidesy)

AR TIRLRY

(R/5)

(R/S)
(R/S)
(R/S)
(R/S)
(R/S)
(R/S)

(decimal pt. blinks)

{RCL) (2) (E)

Item 18,

¢Indicates input is required

*Input HHV (Btu/lb) IR120 |,

*Input wt ¢ C a4\ + (R/S)

*Input wt § H 1) + (R/S)

*Input wt t S A 24 +» (R/S)

*Input wt ¢ O AN 5x | + (R/S)

*Input wt o N O .04~ + (R/S) - decimal point blinks after

pressing; item 41 displayed

1. Dry stoichiometric moles flue gas/lb fuel = Ot434—5 .
(One may proceed to items 9, 17, or 18 by pressing (f) (A), (E), or
entering MW and pressing (B), respectively.)

*Input wt % H,0 in fuel (0 if none) 0.64
2. Moles H,0 in flue gas/lb fuel O.os524

3. Total moles of flue gas (stoichiometric)/lb fuel (2,&?59
4. Dry volume/wet volume . 0. <0 ﬂ:

5. Volume % H,0 in flue gas 1O. )
6. Volume % COZ' dry in flue gas - \b N a
7. SO, (ppm by vol.), dry at stoichiometric 1LD7. @3
B. NO (ppm by vol.), dry at stoichiometric \ LS
9. Stoichiometric air/fuel ratio (1b air/lb fuel) \3- 52—

L Tl T e e

(Before items 10-16 may be determined, items 1-9 must be completed.)
(D) - 20.95 displayed

*Input meas.ured vol. & 02 for 02 correction 3 4-— S
Gas moles at % 02 _ 20.95 - . .

- 10. Gas moles, stoic. 20.95 = % o2 ) \ ‘67-‘ L3 "3@'
11. Dry moles flue gas/lb fuel at & o, ’ 0.50'] ©0.537 0,57
12. vol. % co,, dry at % O, . 1882 365 1228
13. 50, (ppm by vol.) dry at % O, BTT1L0 1BRRS (224 lo
14. NO (ppm by vol.) dry at % O, 132317 12352 1T ST~
15. Vol. % H,0 at % O, ST .82 @4l

16. Percent Excess Air

\S, 80 22,30 28.43%

e I I T T T T T S

17. Converts item 1 to SCF dry flue gas at st-.r:»ic:h/l()6 Bty = 9175.!.04”

el T T

a. *Input MW, (B), program calculates X (11:/106 Btu = ppm/K)
(MW = 46 for NOx, CO = 2B, HC = 16, SOx = 64)

1. *Input measured ppm at 3% 02, dry, (R/S), program calculates 1b/1l)6 Btu.
2. (Optional) No input, (R/S), program converts 1‘.:u/106 Btu < ng/J
3. Repeat steps (1) and (2) as necessary.

b. *Enter next value of MW, complete step (a) followed by steps (1), (2), and
{3). Repeat for all species desired.

) K for 1b/10% Beu ‘Un 10® &)
\55;5 [Zvo: 46 110 . 1193
$7ng 28 ©.05¢3
28 He 16 0.0]12
{377, SOx €4 . : : - 1‘457

Data Sheet 6015-19
Revised 7/6/78

0.8 KVB 5807-842
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1' rd

MSA - i ARMAMENT SYSTEMS, INC. - Sas Aoty
742-F N. Valley St,
INLET Anoheim, Calif. 92304
Tront entd wh: 0.5377 (714) 635-1524 _
r‘fil(er&wask) 3
Vo Skd. = 176.08 MOBIL oI
0.047 gr/DscF Sem Arde 22-5 -
4.47 \p/br | ’
_ T  ENERGY DISPERSIVE X-RAY ELEMENT ANALYSIZ 9/ S/73
Péépnred for: KVE Englneerlng/Brunetz P.O.¥F 14430

Sample lable:
Sample description:
Renarks:

22 MSA-1
glass fiber filter :
sample” flaked from filter sur?uce'

Run # 789-14¢

Resvlts are in micrograms per gram (dry weight/estlnutad error)
unless otherwise indicated,

" Aluminum — not detrnd
. 8.5_5—
Antimony - {20
q"'f
- 410/20
-y
45 96/20

Bismuth 89

.
Arsenic
Barium
(20

Bronine‘l {S

Cadmiovm s {7

4.9

Calcium

-
- 1.1%/0.2%
-4

{40
-1

Chlorine =*  (0.S%

Cesium

. . g.q-¥

Chromium =
-4

Cobalt ¥'S- 190/40

-4

-—

- 2.2
Copper

<200

(S50

- 350740
-5
Qernuniunjﬁ

397

1.6
Gnllium
{20

Gold <20

Hafnlum - {40

<) Seniqhuntitutive

B L Y R

N
Indium 26 . {8
. N
Iodine "% <30 .
. 3.6
Iridium {80
tren %“7Z 9900/1000
-4
Lead "3 (30)
g q-Y
Manganese - (200)
-<
Mercury ta (i8)

3-3 '
Molybdenum—- 740/80

Nickel "% - §.6%/0.2%
-5
Niobium '-= <40
-4
Osmivm 2 (30
. . - S
Palladiunss' ° <7
Phosphorus2 S~ (1%
. .9=5
Plutxnun - {20
g.5">
Potassium ~ 41900/300
.37y
Rhenium = {30
. 3, %
Rhodium - {7

- €PPM,_\= 24"‘; L

"Tantalum -

. _r'
Rubidium = <6
' ¥

3,
Ruthenlun-l (7

- €300

-

J, -1
Selenium - (9.86)
T

8.3 (1.9%)
4
2,
S- S7/7
a,g ¥
Strontium— 220/30

-1
Sulfur®?® - 14%/37

d.g‘q

. 1
Scandium L2

Silicon

Silver

(100 .

-5
Telluriveed " <20
-y

Thalllum =7 B <20
£.97

] 9,3"3
Titanium - 9707200
’ -y

Tin {20

Tungsten%* (S0

-1
[ ra
VYVanadium - 2.77%/0.3%
2.2
.3
" _ 420/50
v.f

ercon;un- 95/20

Otu 3° 15,55
' b 7970\
= Yusy by DO

Yttriuvm {(49)

Zinc

293 xvB 5807-842




-

- MSK—I oUTLET

Sample descriptlion: g
Remarks:

Resvlts are In microgr
error).
Aluminum - not.detrn

. 2,9 -4
Antimony 22
-4

Arsenic % 0.15/0.04
-3

Barium =2 €0.5
=t

(0.2

Bismuth > 0.1

1y

Bromine (0,04

21"

Cadmium 2

-
(B8)

(0.06

Calciuvm 'L
g3

Cesiuvm '3 (0.4

-t

)

. -3 .
Chromium '=%"" ¢0.4

-4
.Cobalt % ¢o.2

e T

2.2
Chlorine -

(0.2

Gallium™ > 0.92/0.4
o=

Copper

'gernnnlunb
-y

RS AT I
-3

Hafnium = ¢4

<0.0%S
-Qold

€ ) Semiquantitative
) 2 .
BRIV

lass fiber filter
ans

-y
d.-Indium 2%

<0.06
1,3
Yodine - £0.3
| -3
Iridium 2= ~ ¢p.7
-$
Iron 'Y ~5.3,0.7
-4
Lead 7 - (5,43
3., -Y
. Hangapese "= (0.4
. 2.8
Mercury - (0.07)

3.0°3
Holybdenum~ 0.84/0.%

Nickel " - 2g/3
Niobium &7 (g1
Osmium 2'1.% 0.8
Palladion 2 <o.'o§
Phosphorusi B (60
Platinum 22 (0.2'.
'Potnssiun'g-L <3
Rhenium e <0.1
Rhodive *X7  ¢p.06
03¢

KVB 5807-842

Tt

Front bnd o filler v wash ARMAMENT SYSTEMS, INC. Sar Lecls
0.2759 sram=s 712-F N, Valley St.
Vmstd. S3.54 HsStF. Anaheim, Calif. 92804
O. 07‘]5‘90 LDXF (714) 635-1524
7.55 b/ he
ENERGY DISPERSIVE X~RAY ELEMENT ANALYSIS 9/ S/78
i}zpured for: KVB Englineering/Brunetz P.O.2 14430
Sample lable: 104 MSA-1

Run # 789-144¢

-

per square centimeter (dry weight/estlmated
A. 0o emt e 0.2'24 4 qrams . 0,002 3ram/ch='

T Lo duglua-
Rublidium £9°3 (g.a

Ruthenlugﬁ €0.06
-3
Scandlun%é (1
13-4
- Selenium = (0.05) ~

" Silicen - not detrmd

. . ‘.8_4
sitver %7 (0,05
2‘3‘3
Strontium- 0.77/0.4
(-]

Sulfur -%- 770/200
2.9~
Tantalum 23 {0.8
- _
Tellurium=* (g.2
' -¢
Thalllum =477 ¢g.14
Y )
Tin .Y a2
2,63
Tltanlum < (2,4)
-y
Tungstenﬂiz <0.2
’03-2 ) )
Vanadivi - 26/3
" |
Yeentum 267t (o4
: -3
Zine 74 .440.2
. 1,83 -
Zirconium- (0.43)
hor 39°
o —_— 1097.(’

7.Ss u,/,‘,\




X

MOBIIL TEST - SAN ARDO
10 Centimeter Per Hour)

INSTRUMENT RECORDED DATA ON NO . IN TEST 1
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MOBIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON NO_ AND O

IN TESTS 2
)

2

X
10 Centimeter Per Hour

(Speed
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MOBIL TEST - SAN ARDO
INSTRUMENT RECORDED DATA ON NOx AND 02 IN TESTS 3,4, AND 5
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MORIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON CO AND C02 IN TEST 1

10 Centimeter Per Hour)

. (Speed:
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MOBIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON CO AND COQ IN TEST 1 AND-2

10 Centimeter Per Hour)
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MOBIL TEST - SAN ARDO
INSTRUMENT RECORDED DATA ON CO AND CO2 IN TESTS 5,4,3

(Speed: 10 Centimeter Per Hour)
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MOBIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON'SO2 in Test 1
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MOBIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON 802 IN TESTS 2 AND 1

10 Centimeter Per Hour)

(Speed:
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MOBIL TEST - SAN ARDO

INSTRUMENT RECORDED DATA ON 502 IN TEST 5,4,3 AND 2

(Speed: 10 Centimeter Per Hour)
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MO _SarLrty ‘ -
PRARTICULATE EMISSION CALCULA'ITE\ST 1 inlet ?M

VA
Test No.ﬂfﬂf/g - / Date 77//?/); Location J/;A //K/& Engr.M
Univ fo. A2 "5’ Fuel pac‘/& Sampling Train and Method ..MU
Pitot Factor, Fs N3 /{ 0 B;a‘rometric Pressure, Pb ;251//111. Hg

a
(STO 0)
Tot. Liquid Collected, V. _2.% ? ml  Total Particulate, M 38633 m gm
s€ 1 ‘ (5T0 2)

Velocity Head, AP ke iwg  Stack ‘Temp., Ts 600 —DR,‘ Stack Area, As 22 ft
“®IT 3T {st0 4y — “ISTC 5T
Sample Volume, Vm/?//"?ftB Stack Press., Psg —. f iwg Excess 02, XO_12 33 %
' (STO 6) _ (ST 7) 2510 B
Orifice Press. Diff., H frd_f/iwg Stack Gas Sp. Gravity, Gsl-02{ 29¢5/n_a.

T{STO 91

ST
Sample Time, 0 Lé /min Nozzle Dia., Dn J/t‘z/ én. Meter Temp., T //fd’
(STOB) (ST&'C) (STO D)

2

Select Fe 0il (a) ‘Gas _(B) Coal (C)] Other:
sC .'Feet/lO4 Btu 92.2 B7.4 98.2 ‘ {(2)
Press (E) if meter is not temperature comperisated. 'qlr

. 3o0.38 P ;
1. Sample G'as Volune Vmstd = 0.0334 Vm(Pbar + H/13.6) (7/‘_4 ) /76, 08 SCF

= p. /)7 R
2. Water Vapor VWitq = 0-0474 V., _ Z 7 eX scr
3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eq. 2) .0&8/ N.D.
4. Concentration a. C = 0.0154 Mn/Vms ’ 0{63 grains/DSCF

ta
_ -5
b. C = 2.205 x 10 ° ¥n/Vm_ 2 .33 10 1/pscr

€. C = Eg. 4b x 16.018 x 103 0. 57& grams/DSCM

193}

]

5. Abs. Stack Press. Ps =‘/Pba.r x 13.6 4 Psg g L é/& in. w abs.
" 207 _ 1.00 oz Sxeo 137§ ;
€. Stack Gas Speed Vs = 174 Fs vVAPTs Ps X oo ' w20, ft/min
ol ind Sample ) sé%u%gicr,ﬁ-.om) 12,099 .
7. stack Gas Flow a. Qsw = Eq?G}Ag x g x 207 1 WSCF/min
Rate @ 70°F A A (Ce - At
b. 0sd = Eq. 7a x (1. - Eq. 5)] cutlet bscr 1 033  pscr/min
8. Material Flow Ms = Eg. 7b x Eg..4b x 60 4 1542 1b/hr qo‘vg
9. X0, factor | X0,f = 2090/(20.9 - X0,0) /8.7  n.p.
‘ B
10. Emission a. E=FEq. 4b x Fe x Eq. 9 ‘ 1b/MMBtu

ng/joule

b.E=Eq.4c:;(°nanq.9x1000
o . R
. . 14077 x Ts(Vm + Vw ) B r y .
11. & Isokinetic I= std 2std - _m_, 5- a ”0 d\reda.o:ess
BszxPsxD;nz *ﬁ:—" 'EO‘NIGG.
«1f calculating by hand: '/‘-) .-
1) Convert Tg and Tm to °R

2) Multiply EQ 1 by 530/Tg(®R) if mfetér not temperé‘ﬁﬁ?e tombBensated. i ..
3) F, = 2.684 x 105 «x Fe 4 . ) Data Sheet 6002-4
Revised 2/15/78
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mMopBri. Sg, Aro/o

PRRTICULATE EMISSION CALCULT\T]OT\SWI Out(Ef. —
.
Test No./ﬁ,,—/ -/ Date 7//2/7; Location_[g //-n/d Engr. o/ X

Unit No. p’/.-?"'.f Fuel fru.o/c/ Sampling Train and Method ;id:/ //ﬂ_ e

Pitot Factor, F» -834 Barometric Pressure, P =2,/ in. Hg
_ “ aI{(sTO O
Tot. Liguid Collected, V 24 7 ml Total Particulate, M 3 l 2 m gm

MOLTIPOINT SAMPL(n,
7 Velocity Head, AP iwg Stack Temp., Ts Jd R Stack Area, RAs q q—’ ft
{(5TO 3] T8I0 5T

is‘ro 4)
Sample Volume, Vm_MftB Stack Press., Psg_ o, / iwg Excess O,, XO_% k) 3 1
(STO 6) (STO 7) %j S0 B
'YOrifice Press. Diff., H .2 iwg Stack Gas/Sp. Gravity, Gs 0.945 (77
‘ W 7 v ST —
Sample Time, 6 £ O min Nozzle Dia., Dn Yy~ in. ;wMeter Temp., T 10D oF
(5T0 B) (STO C) TSTO D)
Select Fe 0il (a) Gas (B) Coal (C)}| Other:

Press (E) if meter is not temperature compensated.

1. Sample Gas Volume vmstd = 0.0334 vm(pba + H/13 6 ﬁ@.q}bfs fg ;’_ scF

i 7/£
= 4V
2. Water Vapor sztd 0.047 1c SCF

3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eg. 2) . Zfs N.D.~

C. O 9 82. grains/DSCF
-S

,\4, &lo 1b/DSCF

sc Feet/10° Btu 92.2 87.4 98.2 )

4. Concentration a. C = 0.0154 Mn/'Vmstd

b. € = 2.205 x 10 ° Mn/vm

std
c. C = Eg. 4b x 16.018 x 1(.13 o 22-(0 grams/DSCM
5. Abs. Stack ?ress. Ps z(Pbar x 13.6)«!» Psg ~in. v abs.
6. Stack Gas Speed . Vs = 174 Fs vAPTs ﬂ x 1.00 ft/nun
- J‘47/c /JI/A/ Gs
530 Ps 14 33
7. Stack Gas Flow a. Qsw = 3—% As x — s X 207 WSCF/mln
Rate @ 70°F 7z s
b. 9sd = Eq. 7a x (1. - Eq. 3) ll 033  DpscF/min
B. Material Flow Ms = Eq. 7b x Eq. 4b x 60 . 9.3 1w/hr

9. x02 factor xozf = 2090/(20.9 - XOZ!) I, 8.8 N.D. }[o:' #
10. Emission a. E=Eq. 4b x Fe x Eg. 9 : (' !g i 2 1b/MMBtu

b. E = Eq. 4c x Fm x Egq. 9 x 1000 ng/joule

11. t Isokinetic 14077 x Ts{Vm_, g + W_i4q) g >
» 1= 3 $ overey)

B x Vs x Ps x Dn

*1f calculating by hand:
1) Convert Ts and Ty to °R
2) Multiply EQ 1 by 530/Tp(°R) if meter not temperature compensated.

3 Py = 2.684 x 1075 x Fe Data Sheet 6002-4

; ised 2/15/18
?yz/,,(/,_ /{/,. _,a,./. // J.Fe‘:—,}‘— 2/ J/,__ﬁ)::’ Revised 2/15/
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CALCULATIONS OF ISOKINETIC SAMPLING RATES
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MOB Ssn Arcle st 2

s=—w=— o smme— == -hpeo) KEIED ChALCULATION SHEET* N ‘f, S éé
PARTICULATE EMISSION CALCULATIONS LE T _e___i_ er

Test No. /,,-rd' Z’-Date]/—?ﬂ//"[ Iocation__\_gArA/qu/a Engr. tjo M
/ d
Unit No. /< "[ Nelﬁrﬂ‘/& Sampling Train and Method ___Mff
Pitot Factor, Fs__ +o3 / Barometric Pressure, PMM‘{“' Hg
(STO O)
Tot. Liquid Collected, V, 376, ml Total Partzcu}ate, M 1352 .8 ngn
n (STO 2’
Velocity Head, AP ﬂ( iwg Stack Temp., Ts 'K *F Stack Area, As 22 ftz
(SID 37 {STO q)
Sample Volume, Vm /2% 22F a3 stack Press., Psg — fiwg Excess O, v 4.2
(5TG 6) (ST0 ) %02 (570 8)
Orifice Press. Diff., H - ﬂ?xwg. Stack Gas Sp. Gravity, Gs n.d.
S
i .
Sample Time, 6 3£/ min = Nozzle Dia., Dn / in. Meter Temp., T //? °
{STO B) (STO C ETSTO D)
Py
Select Fe 0il (A) Gas (B) Coal (C) ] Other:
sC Feet/107 Btu 92.2 87.4 ‘98.2 )
Press (E) if meter is not temperature compensated. w72/
”‘Oé._. - 0. 5.:1 90/ f
1. Sample Gas Volume Vm_, . = 0.0334 Vm(P,  + H/13.6) -/7»« /7 rﬁ/gscr 132 é
. 3 02 o7 P v
2. Water Vapor Voiq = 0-0474 V., JE. 7 scr
3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eg. 2) . v ggg N.D.
VAR A
4. Concentration a. C = 0.0154 Mn/\lmstd 0. 178 gra:.ns/DSC:F
' b. C = 2.205 x 10~ ° M/, v 2. 54x10%y 1b/DSCF
c. C= Eq. 4b x 16.018 x 103 0. 408 grams/DSCM
5. Abs. Stack Press. Ps ’(Pbar x 13.6)-# Psg a_zs * bo Vﬂf in. w abs.
6. Stack Gas Speed Vs = 174 Ps YAPTs 327 lG:O /135 / ft/min
- .f‘d.y ~
7. Stack Gas Flow a. “P-(x ,‘;',30 !;;7 A 57{ WSCF/min
Rate @ 70°F Case 5. '
b. 0sd = Eg. 7a x (1. - Eq. 3) /Q 1S2 DscF/min
8. Material Flow Ms = Eq. 7b x Eg. 4b x 60 4 15'5 1b/hr
9. X0, factor X0,£ = 2090/(20.9 = X0.%) 125,15 w.p.
10. Emission a. E = Eq. 4b x Fe x 9. 9 1b/MMBtu
b. E = Eq. 4c x Fm_x Egq. 9 x 1000 ng/joule
X 100" (334 %77‘_'
11. % Isokinetic g o 2A07T X TRy * W) e e

BszxPsxD'nz

*If calculating by hand:  >5.7 1351 408 |
1) Convert Tg and Ty to °R
2) Multiply EQ 1 by 530/Ty(°R) if meter not temperature compensated.

3) Fy = 2.684 x 10 =5 x Fe . Data Sheet 6002~
Revised 2/15/78
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LTS

MoBu: sax-Arde—  scruzBee
JPARTICULATE EMISSION carcuLaTions OUTLE T TEST 2

Test No _/W'g-d’zl Date &.?04 /"fLocanon_‘_QA- AM/a Engr. J. M
Unit No. _.g_;g—,f- Fuel@:ua/e, Sampling Train and Method _f/ a/y - A»/p,%c/ J'

Pitot Factor, Fs -3¢ BA;'ometric Pressure, Pb F. ’f in. Hg
(sTO 0)
Tot. Liguid Collected, vy L L f ml  Total Particulate, M 8§ = gm
c"l'S"RT‘.l')"- 'I'O
Velocity Head, AP iwg? Stack Temp., s /73 *F Stack Area, as 49 4,2
—('S’I'U‘S')"
Sample Volume, Vm 5)3)’&3 Stack Press., Psg }“ iwg Excess 02, X0_s 4 | '«
(STO 67 #l, (STO 7) ‘: (STO ) S
Orifice Press. Diff., B : iwg Stack Gas Sp. Gravity, Gs '523(2 73 AN
S
sample Time, 8 £ min Nozzle Dia., Dn < /& in.  Meter Temp., 7 ”8 or¥
~ISTUE) (570 ©) T —
Select Fe 0il (a) Gas (B) Coal (C)]| oOther:
SC Feet/10° Btu 92.2 87.4 98.2 ()
Press (E) if meter is not temperature campensated, 60 ? £

20. 20
1. sample Gas Volume Vm_,. = 0.0334 v, 4 5"/13 &) £22 .90 @sm’

&7 48
2. Water Vapor VW . q = 0.0474 Vi ”gﬂ & _5.& SCF

3. Moisture Content Bwo = Eq. 2/(zq. 1 + Eq. 2) e 322 yop.
4. Concentration a. C = 0.0154 _Mn/Vm std . 0 6 2 ‘grains/DSCF
b. € = 2.205 x 107 Mn/vm_ 3-35f'0-1b/nscp
€. C=Eg. 4b x 16.018 x 10° 0.142 grams,/Dsc
5. Abs. Stack Press. Ps -ﬁ)bar x 13..6/& Psg f//f :Ln w abs.
6. Stack Gas Speed Vs = 174 rs JiFTs /;‘:7 x 200 35 et min
7.’sta:l': Gas F1:w 2. Osw = Boaeg x As X =— 530 Ps ’ 14‘ 565 WSCF/min
Rate @ 70°F - Cond. Ca/e Ts * 207 ’ T
b. 0sd = Eg. 7a x (1. - Eq. 3) o '59; DSCF/min

8. Material Flow ks = Eq. 7b x Bq. 4b x €p ' 5. 29 f;?ﬂf

9. X0, factor - XO,f = 2090/(20.9 - X0,_%) ‘ . , ‘244 N.D.
10. Emission a. E = Eq. 4b x Fe x Eq. 9 { 107—2 1b/MMBty

) b. E = Eq. 4c x Fm x Eq. 74} 1000 —_——— __ng/joule

£35 .
: 14077 x Ts (Vm + Ww )
1. 8 Isckinetic I= td std (/70-29 Z g . av@m//*

8 xVs x pPs x Dn
‘If calculating by hand: . 6o x 3544 40 .0 98
1) Convert Tg and Tm to °R
2) Multiply EQ 1 by 530/1y(*R) if meter not temperature compensated

3) Py = 2.684 x 1075 x FPe Data Sheet 6002-4

#’Mt(// ” )’fan Zoa Je=e "”—"{“‘( -M)"}— Revised 2/15/78
v pora g
Sor //’//’// / ﬂ/‘//( P’ 2PN p/ e e A e e m
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CALCUATIONS OF ISOKINETIC SAM?LI&G RATES
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APPENDIX D

KVB-ARB THERMAL OIIL RECOVERY
DATA BASE: TENNECO OIL CO.
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KvB

sample coge 7. 1=8 7-25-/978 — 9-326-19 7§

Tested by: /(/ Bruneizl 7 Dwe,y
pate 7~ &b- 1978

STATEMENT OF PROCESS WEIGHT OR VOLUME

Firm Name TenNECO o CO /Y Calfornra.

Address Kenclr, Lesse , Nerthern SOU/Aern (3 Sechens)
ANeo. 43 "Steam Generaz‘or, S50 MINBy

DATA ON OPERATING CYCLE TIME:

Start of Operation,Time

End of Operation, Time . 24 Ar:/7o/a73/46-50 wé/7f:

Elapsed Time, Minutes

Idle Time During Cycle,Min.

Net Time of Cycle, Minutes

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

vatorial Vel Crude O gurneo/ 0-700/60/ n ) weight /99 Bad M,izﬁdéf
Material i ' or 1bs, gal
Material C"UO/E Ov/ Qoo/ucea’ ’(C‘no,/g:ﬁ ’6E25=0 5309 Volume 1lbs, gal
Material .542‘:;'}2” ]85 Boo 930 1217)5) 1bs, gal
Material ' 1bs, gal
Material tWater U.Sec/ .,G, 8@/ Steam Iﬂ/ec/fofr 257/ Bwd lbs, gal
Material (75 GPM) ibs, gal

Total:

Reocluckion data. J30 Bod Burned c .
/79 BOD BUf'ﬂed 4;7 Ba.rre/OI/ FDO/UCQM/DG’- G,aa-ss

! Barre/ o/ o/ Durned

Signature /h ,Cg ‘_:2

Title les{ chrettor

&wnﬁ'rmgg’ é/ 4. Stdan L. Enviirov rmr 2,, Zeweco
8ho/79  15:40 4.
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J /
T Trowtend ARMAMENT SYSTEMS, I Srmteo
Ftton 4 Waok « 0,157 oo » INC.

742-F N. Valley St.
Vegrg = 4837 dscr Anaheim, Calif, 92801

©.0368 gr/ DSCF (714) 635-1524  Qen +
3.2 \b/hr — _ Wy
- leNNECO Kendon Foye
C #43 )
: : ¥y 1
ENERGY DISPERSIVE X-RAY ELEMENT ANALYSIZ™ 9/ S/78 |
F:rfepured for: . KVB Engineering/Eruntez . N P.O. & 14430
Sample lable: 102 T-4 Run £ 789-i42
Sample description: glass fiber filter :
Remarks: ~
- Resvlts are in micrograms per square centimeter (dry weight/estimated
error). . A: 1082 = 0.0314 gram : 6.000 S;rw/c'n?—
= zgg_o'ms G
Aluminum - not detrmd Indivm - - - {0.06 Rubidium - {(0.04
Antimony — 0.2  Iodine -  <0.3  Ruthenium— _ <0.06
-3 ' |
\?Arsenlc%’: 0.32/70.05 Iridium - 0.6 Scandium - g (2
e R e Ik Ay g — ) . - -
2.6 \
Fariuvm - (0.6 \Iron ° - 19/3 Seleniung—s _€0.08)
} -3 o
Bismuth - 0.1%1 Lead hS_ (0.44) Silicon = not detrmd
3,2°3 W '
Bromine - (0.03 Manganeses - (0.3) Silver - (0,05
. 9' -2
Cadmium - <0,0% Mercury - <0.03 Str‘on_'t.'uu-!né 8.7/0.4% ?
g2 T s0ss0
Calcium - (77)“~‘5<¥'2 Molybdenum- (0.2 N Sulfur 'L 160/_5;9.
2.8°! : .
Cesivm =  €0.4 “UNickel “'3- 24/3 Tantalum - 0.8
Chlorine — <40 Niobivm =-. (0.2  Tellurium-  <0,2
Chromnium - {0.2 Dsniun_ - 0.2 Thallium ™= (0.4
Cobolt - (0,2  Palladium -  ¢0.06 ' Tin - <o0.2
-
Copper - (0.2 Phosphorus- (S0 Titanium g  (4.8) ?

3~
Gallium - 0.29/0.04 Platinum - (0.2 Tungsten = (0.2
‘ ¢yt
LBermaniuvm— {0.03 Potassium - (3 - \y Vanadium ‘!- 6.0/4

Gold - €0.2  Rhenlum -  <0.05 Yttrlum -  <0.2
Hafnium - (0.3  Rhodium -  <0.06 ~Zinc - % 0.43/0.05
2_ ‘&7,75# ah;\_ : . ' Zirconluh- (0.3

€ >+ ( Y=3e003p% | Her - O

€ ) Semiquantitative a2 3.20£-\
: v

073  «xve 5807-842
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ACRICULTUAL

CHEMICAL ANALTSIS

:' = ABORATORIES, INC.

(_ PEIROLEUM 4100 PIERCE ROAD, 93308 BAKERSFIELD, CALIFORNIA 93308  PHONE 3274913
KVB, Inc. ' Date Reported: 8/7/78
17332 Irvine Boulevard Date Received: 17/25, 7/26, 7/27/78

Tustin, California 92680 _ Laboratory No.: «6365 to 6376

Attention Mr. Nickolas Brunetz

=

. oqilt ¢

GAS ANALYSES

Sample Description: Tenneco Thermotics 43

Container Source Time Total Hydrocarbon Methane ﬂéﬂ_ﬂgghggg
T-1/1 ( Stack 14:45 7/25 10.4 : 7.1 0.3 : 6.2 10.1 : 6.9
T-1/1 {led | stack 14:45 7/25 3.3: 2.2 0.2 : 0.1 3.1 2.1
TI-1/72 Background 14:45 7/25 0.4 : 0.3 0.1 : 0.1 0.3 : 0.2
T-2/10]qc13 Stack 14:30 7/26 4.8 : 3.3 0.5 : 0.3 4.3 ;. 2.9
.T-2/10 Stack 14:30 7/26 42.9 : 29.2 0.5 : 0.3 42.4 : 28.8
T-3/101 {4Stack 14:45 7/26 1.6 : 1.1 0.2 : 0.1 1.4 : 1.0
T-3722 }'***istack 14:45 7/26 30.5 : 20.7 0.3 : 0.2 30.2 : 20.5
T-4/4 ¢ Stack 15:15 7/26 34.9 : 23.7 2.0 : 1.4 32.9 : 22.4
T-4/10 Stack 15:15 7/26 25.4 : 17.3 0.2 : 0.1 25.2 : 17.1
T-5/10 Stack 11:25 7/26 36.8 : 25.0 0.2 : 0.1 36.2 : 24.6
T-5/10Fext- Stack 11:257/26 0.3 : 0.2 0.2 : 0.1 0.1 : 0.1
T-5/3 7 2 Background 11:25 7/26 0.3 : 0.2 0.2 : 0.1 0.1 : 0.1
Answers expressed as ppm by volume : Ug per liter as Methane.
"B C LABORATORIES, INC.

W g’

J. J. Egl
ch-
\_. . 4. - -
(:_ ' : KVB 5807-842

075



AGRICULTURE

Y et g
<y ):3 ‘Q ’ -

PETROLEUM

KVB, Inc.
17322 Irvine Boulevard
Tustin, California 92680

Aéiention Mr. Nickolas Br

- =

Sample Description: Tenneco Thermotics 43

unetz

4100 PIERCE ROAD, 93308

BAKERSFIELD, CALIFORNIA 93308

GAS ANALYSIS

Sample Source Time

T-1/1 #43 Steamer 14:00
T-1/2Tect]! #43 Steamer 14:00
T-1/3 "~ #43 Steamer 14:00
T-1/4/ #43 Steamer 14:00
T-2/11Tesk3 #43 Steamer 14:15
T-2/12 #43 Steamer 14:15
r'3/]3Tes*4 #43 Steamer 14:45
T-3/14 #43 Steamer 14:45
T-4/15T¢sh 5 #43 Steamer 15:15
i-4/16 #43 Steamer 15:15
T-5/17 #43 Steamer 11:25
T-5/180 TestZ #43 Steamer 11:25
T-5/19 #43 Steamer 11:25
T-5/20 #43 Steamer 11:25

PPM and pg/liter at 20°C, 760 mm Mercury.

B C LABORATORIES, INC.

7/25
7/25
7/25
7/25
7/26
7/26
7/26
7/26
7/26
7/26
7/26
7/26
7/26
7/26

Date Reported:
Date Received:
Laboratory No.:f;635] to 6364

=S, LABORATORIES, INC.

7/25/78 and 7/26/78

076

8/11/78
4727/78

PHONE 3274911

NOx_values expressed as NO2

KVB 5807-842

Mg/liter PPM (volume)
240 125
230 120
330 170
320 165

- 160 85
340 175
340 175
410 215
400 210
330 170
345 180
340 175
310 160
390, 200



ULTIMATE ANALYSIS OF FUELS (MOBIL OIL AND TENNECO OIL) !

TRUESDAIL LABORATORIES, INC.

Moisture, %

" Carbon, %
Hydrogen, %
Hitrogen, %
Bulfur, %

Ash, %
Oxygen, %

(by difference)
API Gravity @ 60°F
Asphaltenes, %
Beat of Cogbustion:

Gross BTU/1b,

Net B'I‘U/lb.

-2~ Laboratory No: 22333

- SAM  ARDO — TEweco

No. 1 No. 2 No. 3 No. & No. S

0.32 0.40 0.64 0.19.,  0.26

 84.21 84,16 84.15 85.64-, B86.06

10.68 10.78 10.49 10.881 10.97

0.93 0.94 0.9 0.6% 0.69
2,27 2.25 2.24 0.99 1.01
0.067 0.064 0.071 0.016 0.028
1.52 1.41 1.47 1.59 0.98
11.1 11.0 10.9 13.7 13.7

10.30 - 10.34 9.87 3.08 3.01

18,170 18,220 ° 18,120 | 18,580 18,440
17,150 17,230 17,160 | 17,580 17,440

Regpectfully submitted,
TRUESDATL LABORATORIES, INC..

‘ 4 .cil(,z,‘l, 7——\ i /;.‘P"l-j

JALVIN E, MAY
Director of Leboratories
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(RCL) (2) (E)

THEORETICAL COMBUSTION CALCULATIONS

- Rae {orz
Date - ’25’—?& Location 2—5 \*‘LJE_ u\L,L_ Unit No. g

Fuel Sample Ho. <{

Enneco

Test No.

C?\)D-;

Fuel Fuel Sample Point

LIQUID OR SOLID FUEL CALCULATIONS

(£) (CL REG), (f) (PXS). (f) (CL REG), load data card, then PGRM card (both sid%F)

*Input HHV (Btu/lb) 125D ., wm

*Input wt ¥ C ‘;.%‘T . (R/S)

*Input Wt L H . . (R/S)

*Input wt t S . (R/S)

*Input wt L 0 . . (R/S)

*Input wt V N O 9 . (R/S) - decimal point blinks after
7 pressing; item 41 displayed

1. Dry stoichiometric moles flue gas/lb fuel = 044 20 .

(One may proceed to items 9, 17, or 18 by pressing () (A), (E), or
entering MW and pressing {B), respectively.)

*Input wt % HZO in fuel (0 if none) O.(O)
{C) 2. Moles H20 in fluve gas/lb fuel O.@S4—|
{R/S) 3. Total moles of flue gas (stoichiometric)/lb fuel o '4‘%6 l_
(R/S) 4. Dry volume/wet volume 8 0. 20 \D
(R/S) 5. Volume % H,0 in flue gas 10, (8 (@}
{R/5) 6. Volume A COZ' dry in flue gas l(g l 3
(R/S) 7. S0, {ppm by vol.), dry at stoichiometric (—_95% ' (a
(R/S) 8.  NO (ppm by vol.), dry at stoichiometric l\ ‘ 4—4——
(£) (A) 9. Stoichiometric air/fuel ratio (1b air/lb fuel) ‘?3 'b

(Before items 10-16 may be determined,
{D) - 20.95 displayed

items 1-9 must be completed.)

*Input measured vol. % 02 for 02 correction é 4 S

Gas moles at § Oy _ 20.95 - i
(R/5) 10-  Zas moles, stoic. ~ 20.95 - ¥ O, L7 12z 124
(R/S) 11. Dry moles flue gas/lb fuel at % O, 0.5 0. 54f 0.3
{R/S) 12. Vol. t co,, dry at % O, 292, {3.05 12.2¢
(R/S)  13. SO, (ppm by vol.) dry at 1 0O, .5 550 _S318
(R/S)  14. NO (ppm by vol.) dry at 1 O, 5542 o0l g4
(R/S) 15. Vol. 1 H,0 at ¥ O, 949 9.0} .50
(R/S) 16. Percent Excess Air ls.']& 29 Zg 29 59

{(decimal pt. blinks) .

17. Converts item 1 to SCF dry flue gas at sto::ich/ll)6 Btu =

- e e o e w e w e w m m m m = e = = = o =

Jtem 18.

a. *Input MW, (B), program calculates K (11:\/105 Btu = ppm/K)
(MW = 46 for NOx, CO = 28, HC = 16, SOx = 64)

1. *Input measured ppm at 3% 02, dry, (R/S), program calculates 1b/].06 Btu.
2. {Cptional) No input, (R/S), program converts 1!::/106 Btu - ng/J
3. Repeat steps (1) and (2) as necessary.

b. *Enter next value of MW, complete step (a) followed by st.eps (1), (2), and

(3). Repeat for all species desired.
1b/10°8™

K for 1!:»/].0G Btu

: HR
Q 54 Dnox 6 _5%3.2 g7-19
\CO co 28 O
V0D HC 16 - O. 84
S%SSOX . 64 - \ [ b3

*Indicates input is reguired Data Sheet 6015-19

Revised 7/6/78
KVB 5807-842
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. -Tgnneco - KVB ?236 2of2

Test No. Date 7-QL3'7'*Z Location QS M‘LE ‘rl]\..\._ Unit No.
Fuel ( PNOE Fuel Sample lo. S Fuel Sample Point -
LIQUID OR SOLID FUEL CALCULATIONS 3
L4
(f) (CL REG), (f) (PZS), (f)(CL REG), load data card, then PGRM card (both siddfT
-t -
p *Input HHV (Btu/lb) 1440 |, o -
- *Input wt 8 C 85%% . (R/S)
= *Input wt $ H @ T « (R/S)
- = *Input wt t S O la . (R/S)
N *Input wt % O LY « (R/S)
*Input wt 4 N + (R/S) - decimal point blinks after
_ Pressing; item 41 displayed
1. Dry stoichiometric moles flue gas/lb fuel = CD.L¥¢1—55:ES .
(One may proceed to items 9, 17, or 18 by pressing (f) (A), (E), or
entering MW and pressing (B), respectively.)
*Input wt % H,0 in fuel (0 if none) CD'Z:é; ‘
©) 2. Moles H,0 in flue gas/lb fuel 0.054L
{R/S) - 3. Total moles of flue gas (stoichiometric)/lb fuel O-4£999%
(R/S) 4. Dry volume/wet volume D .28
(R/S) 5. Volume % H,0 in flue gas 10 92
(R/S) 6. Volume % CO,, dry in flue gas 6. 09
(R/S) 7. SO, (ppm by vol.), dry at stoichiometric 101.5
(R/S) 8. NO (ppm by vol.), dry at stoichiometric =R _g
(£) (A) 9. Stoichiometric air/fuel ratio (lb air/lb fuel) \55 CDGfa
(Before items 10-16 may be determined, items 1-9 must be completed.)
(D) = 20.95 displayed
*Input measured vol. % 0, for o, correction ( "n 55 ‘* S
Gas moles at % 02 20.95 . .
(R/S) 10. Gas moles, stoic. = 20.95 - % 02 = l'OS— I ‘67 ‘236 "3(4’
(R/S) 11. Dry moles flue gas/lb fuel at % 0, 0.44.% 0.520 0SS0 0.53§
(R/S)  12. Vol. 8 CO,, dry at % 0, 1533 137% 1302 \u2x
(R/S) 13. SO, (ppm by vol.) dry at 4 o, &73.7 ‘QOL.L 514 = N
(R/S)  14. NO (ppm by vol.) dry at v 0, losz 4+ au7f <Qeso O
(R/S) 15. Vol. % H,0 at % O, 045 _Sw _ 952 853
(R/S) 16. Percent Excess Air 472 577 227 20 €9
(decimal pt. blinks) j
(RCL) (2) (E) 17. Converts item 1 to SCF dry flue gas at stoich/106 Btu = 53153£5~€Q23
Item 18B.

a. *Input MW, (B), program calculates K (1b/10% Btu = PPM/K)
(MW = 46 for NOx, CO = 28, HC = 16, SOx = 64) .

l. *Input measured ppm at 3% oz, dry, (R/S), progfam calculates 1!:/1(16 Btu.
2. (Optional) No input, (R/S), program converts lb/lo6 Btu + ng/J
3. Repeat steps (1) and (2) as necessary.

b. *Enter next value of MW, complete step (a) followed by steps (1), (2), and
(3). Repeat for all species desired.

- z n
M K for 1b/10% Bty a\w@}g‘bl(o B /

—_ 1. K=) .-2-1 q - SZ.%.
o 3 a et Lohs 3&9%
“HC 16 100 0.0%5 15,23
‘ sox . . SO 1,093 4597
*Indicates input is required Data Sheet 6015-19

Revised 7/6/78
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PROCESS AND PRODUCTION INFORMATION OF TEST AREA

1 x
Tenneco Ol P. 0. Box 8909 TENRECO
ATenneco Company Bakersfield, California 93309
(805) 832-9010 ,

September 15, 1978

KBV, Inc.
17332 Irvine Blvd.
Tustin, CA 92680

Attention: Mr. Frank D. Ducey

RE: Flue Gas Emission Tests on Kendon
Steam Generator #43 Located near
Taft, CA on Sec. 35, T325/R23E, MDB&M

Gentlemen:

The information that you requested is attached, Figure 1 shows the steam
drive project for the Kendon Lease, The steam generator data and reser-
voir characteristics are also Tisted on pages 3 and 4, respectively,

Sincerely,

’

LS s i —
H. W. Swan
Environmental Safety Coordinator

HWS/LKB:bme
Attachments

080
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NAME: Thermotics Steam Generator DATE: July 27; 1978
LOCATION: California, Kendon Lease Steam Generator #43

OPERATING COMPANY: Tenneco 0i1 Company

‘ STEAM GENERATOR DATA

iv kﬁ}%

Equiﬁﬁent Specs. - Boiler

Manufacturer: Thermotics, Inc.
Installation Date: January, 1977
Firebox Rated Duty {MMBTU/Hr): 50
Radiation Heating Surface (Sq. Ft): 1990

Economizer (Convection Section) Heating Surface (Sq. Ft): 5884

Total Heating Space of Boiler (Water Walls) (Sq. Ft): 7874

Convection Section Size (Physical Dimensions): L =11' - 3 13/16", W = 6'-6 3/4",
H=29'-8 1/4"

Equipment Specs. - Burner

Manufacturer: North American
Installation Date: January, 1977
Number of Burners: One

Type of Burner: 51316-CR-62.5 (Crude Fuel Only)
Total Burner Rated Duty (MMBTU/Hr) = 62.5 (Max.), 50 (Normal Operation)

Maintenance Data

.Method of Cleaning Burners: Nozzle c]eéned with a solvent (more cleaning

required during winter months)
Method of Cleaning Convection Section: High pressure water hose
Time Period between Burner Cieanings: As needed.

Time Period between Convection Section Cleanings: Approximately 3 months
Date of Last Convection Section Cleaning: July 11, 1978

Additional Note:

A stack was added to steam generator for testing procedures.

This stack is not
part of generator under normal operations.

KVB 5807-842
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RESERVOIR CHARACTERISTICS (KENDON) ' DATE: July 27, 197¢

Zone of Four Northern Injection Wells: Upper Monarch (1050'-1150")
Zone of One Southern Injection Well: Intermediate (1300'-1500')
Average Crude 0i1 Production Rate:

Average BOPD (Kendon Lease): 620
Average BOPD (8 Northern Steam Drive Wells): 125
-Average BOPD (7 Southern Steam Drive Wells): 185

Crude API Gravity: 11°

Steam Drive: See Attached Figure 1

Porosity of Formation (Monarch): 30%

Permeability of Formation (Monarch): 3000 MD (Approx.)
Steam Flow Rate: 75 GPM (Water Intake into Generator)

Average MCF/D, Steam Rate:

Well C-2: 141,000
Well C-4: 147,000
Well D-2: 157,000
Well D-4: 156,000
Well J-3: 1,237,000

KVB 5807-842
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TedNECO ol Test {.

T%b‘{ PARTICULATE EMISSION CALCULATIONS . @
Test No. 7-: / Date 7/’5/7/10&3'510“ o5 /H/A/ //// Engr. ¢/, !

Unit No. ﬁ'{_? Fuel ()a&/e/ Sampling Train and Method J& y

Pitot Factor, Fs .83 "J Barometric Pressure, Pb 9!7; ;f in. Hg
AT {ST0 o)
Tot. Liguid Collected, Vl §a7/ ml Total Particulate, M 312 B n gm
o (STO 25
Velocity Head, AP iwg Stack Temp., Ts féj °F stack Area, aAs 7 07 ft2
(E*U‘ p?) 3 (STC 9) TSTC 57T
Sample Volume, ij.i: Z-ft Stack Press., Psg »—?ﬁ iwg Excess O_, xo % 4 0 %
(STO 6) {570 7) [’2907 2T
Orifice Press. Diff., H . J iwg Stack Gas Sp. Gravity, Gs ]w
. J’/ STO
Sample Time, 8 /? min  Nozzle Dia., Dn /6 in. Meter Temp., T 7 oF
(STO C) . .
Select Fe 0il (n) Gas (B) Coal (C)| oOther:
SC Feet/10° Btu 92.2 87.4 8.2 )
Press (E) if meter is not temperature compensated %CI\
3e. i
1. sample Gas Volume vmstd = 0.0334 vm(P.bar + H/13 6)_____( ?TRL SCF:(§4. R
Y P Z
2. Water Vapor - sztd = D.0474 Vlc & '7/
5.74
3. Moisture Content Bwo = Eq. 2/(Eq. 1 + 3. 2) Fion . /;Zé N.D.

O' 099 g;grainsms@
l 425‘ ‘D- 1b/DSCF

4. Concentration a. C = 0.0154 M.n/Vms‘_d

bB. € = 2.205 x 10°® mn/vnm

std
€. C = Eg. 4b x 16.018 x 103 0.228 grams/DscM
5. Abs. Stack Press. Ps = Plar X 13.6 + Psg 2 /f in. w abs.
6. Stack Gas stedy Vs = 174 Fs VAPTs :—gz x ]"G—go- 3103 ft/min
S~ 2.4 —_—
“7 L2z 530 Bs src G/C. 1] 13] :
7. Stack Gas Flow a. Qsw = EG. 6 x- As“" TX 0T Fack Gar ; WSCF/min
Rate @ 70°F Ts o Lader
b. Osd = Egq. 7a x (1. - Eg. 3) qq 5-’ DSCF/min
L.
B. Material Flow Ms = Eg. 7b x Eq. 4b x 60 8.52L 1wr
9. X0, factor X0f = 2090/(20.9 - 0 4 1237 N.D.
10. Emission a- E=Eq. 4b x Fe x Eq. 9 - 163 1b/MMBty

G/.: osre? s plen/
ng/joule

11l. % Isokinetic

® x Vs x Ps x Dn

*1f calculating by hand:

1) Convert Ts and Tp to °R

2) Multiply EQ 1 by 530/Tp(°R) if meter not temperature compensated.

3) Fpo=2.684 x 1075 x Fe Data Sheet 6002-4

st Soan S ony Sfer ./—;-(A.«‘»/”‘ 4 Revised 2/15/78
)/M;/)—‘/Z//’/f: J:'/'/}/ /((/ J*/(.'/

e ot e ey s SR L 4e

084
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TENNECO KENDON TEST #1
CALCULATION OF ISOKINETIC SAMPLING RATES

7ernneco O/ Fertice lafes

Tl { Sy e s

- B . e }—lpf/fe.f‘f;n
/b:."’//' J )
_— S e
a2l w2d . (5 777‘//&’) g7 - Y
7 : : 27/7' J2 x $7F x- “30/5, | Ped R L - P2

LI O DS o= .40 . T - 5SS

A7 : g, can 7 , P ol T .27
PO RV SN I X - L5 Ao x CF2/ » fo? ) o L FST
IR Yo N 2FF X 2y s ot £
= 92
2 , o e e :
| ._ /027*/9-?! Xoﬂ\?é/‘/’?\?)— 4/"
sie s RIS T T Ref x 2120 x , 21287 O =

ErPard . ) S
Pt N4 —//’Z’ - o Tas . J.;tf;f

/,,74"’ e
, Y S A aia ettt C.Z.£2 7‘//’)---“ S
//, . 7 x PeF % FET o RLR o @P Y7

t.'); A

S, A LIS
/.//;,' G : ﬁ OZ e e e 4 O
o _/_ L S s f/f"/(

/¢ L ,.,~.7,,f~, e

| Y I
erE = AT pYe22 X fo X C43# )05 ) D g
g Ei. 7 ARxyof x 2086w, p)28t g L g

=05

Totol At 10645 joomisies
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. KVB -
Sample Code 7/ OZU 7-25-78

Firm and Unit 7hermches — 43 v/ Stack

Test No. ! l O 2 Aj Page
/ Sampling Station outle? ’f Stacl _pate 7= 2¢-7
ndoe 4 p Am1'g'26. .
oples - Shtd — 0.22 %4 F)rS VELOCITY DATA 7 2 e
LF Time — oy D T Y o “ey . ‘Sl'afrc_ Stock ué
Stare ot 1 Jear - TRt 8T8 L og
§3:60 . mn.
Vel.He Temp. Vel. [[Vel.Head Temp.| Vel. el .Head Temp. Vel. HoOaP
o , |point ||in- HpO| °F [Ft/sec.|In.Hp0 | °F [Ft/Sec. J|In.Hp0 °F |Ft/sec. >
547 T 1L | 27 [ mer [ ok 28 |zl 375
3y Vi 7G G3. 0 T 013 A .9p [2AJ 139.¢
.o k] L) SJ-; 40 A};g -§:' ‘ er}
40 .2 =g 22 . .52 J2.
‘57.}7? -/d:: E 7 T 2.3 an T2 - N SN 76
28, Y0 2.0 .=z S22 - .32 S 7”5
2.0 | & ¥ 822 - =27 $2:2 52 23
36c/a 1 GE 6l b . 2 623 32 $7.%.
3878 . ¥ 250 o7 . |- o 37 R ZI1 ~
A g A 0.2 . 4L £0-2 . .1z B —
:‘ ,5;47 é§f~ i gg«o- 4T PR L
i g . =2 - o) 8. - 4
< S 42 g% J ki 43 T - i
~ (L K _7 a4z 62. 35 R/Es (2-3. .92 0. £ .- Sa.
13 47 637 74 g4 3 4 £o.4 )
P Itd 47 £y 7 4 fsC IA 5 2. 21— 5
1< .46 ©3.C - 47 ;5. C Es % 7. a
g TA 94 ¢7g “ | <7 AN .40 T D — s
lﬁ“ -~
sES | by 575 1S9 L) -2
A. Average Velocity(Traverse)Ft/Sec 62.13 vlr,t 3- ¢,
B. Av. Velocity(Ref. Point) Ft/Sec %
C. Flue Factor A/B f{f’?“ qu
D. Pitot Correction Factor 835 !:2.\’
32,5
E. Gas Density Correction Factox’.'q‘?#/' %g c24
F. Corrected Vel., AxDxE, Ft/Sec 57.@ ”80‘.5“
or BxCxDxE, Ft/Sec §r s
G. Area of Flue, Sq. Ft. 7.07 6.
H. Average Flue Temp., °F Lo ”56{

Y
I. Flow Rate, FxGx60, CFM A 2 326

J. Flow Rate, 520 x J/(H+460), SCFM H,!64

9/7¢ i
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Test No. /

s

KvB

Sample Code €. ,OZ’(/ 72:-7}
Firm and Umt TOA«MM M»uim

lO2 A

Page

ampling Station Stacd o fled ¥ 43 //‘e"”“’ACS Date 7’;("7f

SO MM Bhy Slan jencfa/p/‘

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg (Absolute)
B. Vapor Pressure of Water at Impinger Temp.,In.Hg
C. Volume of Metered Gas, Cu. Ft.
D. Volume of Water Vapor Metered,BxC/A, Cu.Ft.
E. Volume of Water Vapor Condensed, Cu.Ft.*
F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft. —
G. Total Volume of Gas Sample, C+E, Cu.Ft.
H. & Water Vapor in Sampled Gas, 100 x F/G
* See D on sampling train data sheet .
umwm.zm '
Cale
Air 20G ,4{ . ! .
? i 7 12 1330 6'3¢ Weight Per Mole
Component Volume Percent X M ture Collection X Mol.Wt.= Wet Basis
| water A g1 1.0 106 18.0 1.Ge2 .9
CarbonDioxide [[®®ry Basis 13 139 12.8 _._8_‘7?}&’ 44.0 X 5.07
) -
CarbonMono:%.%rfoDry Basis 3T 3 3:;0!’"' -894171— 28.0
Oxygen ﬁa)ry Basis 4.0 \ 4.0 .874‘9‘( 32.0 T l.“{
i + . . -
Nltrog?:erts 2301)!}’ Basis 83-15'1 83»{ \gq4q " 28.2 z.\z 2 20\q5
‘ J
Ba 2L0 v 43 - 07). 4.5 Average Molecular Weight }9—3@ 2‘2.0)
298 - Q.3 24'
J. Density of Gas Referred to Air = Av.Mol.WEt. _ e l'004
28.95 q q r. 8
K. Gas Density Correction Factor =\|1.00 = qu
J
9/76
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, - . 'KvVB
" sample Code l}"/ 0,4z 12s728

Firm and Unit Yermnoao Lovodosw #43 stacd

1 Mo Scrulbber JOomMmBHE TRetaton
Test No. e Page G-
Date ?- 24-7%
GRAB AND BAG SAMPLE RESULTS
HYDROCARBONS, ALDEHYDES
Faeomden R 9£
Sample .
SAMPLE ppm Grains/SCF
STATION gieli;‘d Components gim Stack Stack LBS/HR
e 9 H Conditions {Conditions Loss
Time Basis
Location PDs Mo, [
Tennece 2000m4[ U Z
Skacl 144
BC Vo 3
Temp., °F 89 i . 4
105 é;s" ”o, 4
R 2
Humidity, % UOyx -
2
23 [u,,)
LS;—at.mn Hcfr’- 16 RSowf
A o0
POT SFacl ve?ed we /] L3oamp
Tem °
p., °F By7)
70§ ' -
Humidity, $ b"“}?;‘? 250t
{r5ex™
23 y
Location h
Temp., °F
Humidity, %

1/"

09 0 KVB 5807-842



PARTICULATE EMISSION CALCULATIONS [ant 2. -5

'rest No /EM/VECO Date_?/;’é/?[ Loeatmna?fjh/e/ //// Engr. J A1
Unit No. _yj Fuel_{}“% €~ sampling Train and Method d g / WB
027 ?J in. Hg

bar{sT50)
1 ? ml  Total Particulate, M 167 3 =m gm
_ STO

Av.
Velocity Head, AP O. 407 iwg Stack Temp., Ts PJ *F Stack Area, As 7'07 ft:2
{STO 3] Tsmllj—- —(gm—g;—
Sample Volume, Vm% 35-& Stack Press., Psg ~ el iwg Excess 0 ’
(sTO 79, ST 7) (2? R }
Orifice Press. Diff., B . iwg Stack Gas Sp. Gravity, Gs 'OOS 7

Pitot Factor, Fz -835 Barometric Pressure, P

Tot. Ligquid Collected, V

Sample Time, 6 4 min Nozzle Dia., Dn J/ in.  Meter Temp., T IOB °F
(STO C) {STO D)
Select Fe 0il (A) | .Gas (B) Coal (C)| Other:
SC Feet/10% Btu 92.2 87.4 98.2 )
Press (E) if meter is not temperature compgnsated. ,9/3 36 9
299 ,[ﬂ ,ﬁ' #
1. sample Gas Volume Vm_, . = 0.0334 vm(p, ¥ H/lf.e)‘ T A 4/23
2. w - \gedk 7 3 /
. Water Vapor w = 0.0474 Vv . SCF
std ic ——
3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eg. 2) .445' N.D.
(0.0698
4. Concentration a. C = 0.0154 Mn/Vmstd . ) 0. 02 grains/DSCF
b. C = 2.205 x 10 ° Hn/vm_ 349 x 1™t 1b/DSCF
€. C = Eq. 4b x 16.018 x 10° 0.16°  grams/pscu
5. Abs. Stack Press. Ps = P.bar x 13.6)_4;_ Psg 2& 7 in. w abs.
6. Stack Gas Speed Vs = 174 Fs vApTs. /397 , 1.00 , 297é £t /min¥
. :4.,/t osa P GCs
7 '550 Ps
7. Stack Gas Flow a. Qsw = E3e% x AS X v = * %07 ‘lO, §70 WSCF/min
Rate @ 70°F Comd Cate. s ' -
b. 0sd = Eg. 7a x (1. - Eq. 3) 9 déo DSCF/min
8. Material Flow Ms = Eg. 7beq. 4b x 60 ‘ 5-62 1b/hr
9. X0, factor . XO,f = 2090/(20.9 - ¥O,%) 127.43 x.o.
10. Emission 8. E=Eq. 4b x Fe x Eq. 9 1b/MMBty
b. E = Eq. 4c x Fm x Eq. 9 x 1000 ng/joule
#*
14077 x Ts(Vm + Vw__.)
11. s Isokinetic 1= std 2s!;d 2 E y overe /4

8.x Vs x Ps x Dn
*If calculating by hand:
1) Convert Tg and Tp to °R
2) Mult:.ply EQ 1 by 530/Tp(°R) if meter not temperature compensated.
3 Fp=2.684 x 2075 x ¥, Data Sheet 6002-4
Y /na/i; oin? Saplon j—Revised 2/15/78
Sre affacded ;4%6» m/m’*‘/ f‘v"‘— Ao
i o 1
KV'B 5807-842
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TENNECO KENDON TEST #2
CALCULATION OF ISOKINETIC SAMPLING RATES

Tormeco Brhisiates
7. =S 7551‘/&4: 2

__g..____Jo/ Srase ___.N_Z__.'?(/)F« {7

i o /7.7,6"2“ - o

Pasc M e
e SF22 X/djj e (7/) y-/a)) o - 7Y

_ M / .
7 /.zx Yo7 X2 FF X L 2res D TV R

://;’

. O 22 ol P4
X ——— — e — s 4/9 - -

a ;..__[_;.-£72 NP2 5T A ijf’ 7‘—/&3) o - P27
g xY0) X F2IL x|, 2,00 2 L ot gop

12?54;‘4;30_2}% B ?//

’,/-‘f o — 4/ s LY
/? e Jye)p  yrorsT X f./é? >~ 4/‘L g5 oo

/2 Ayl & 39/ & g0 R Tie ¢ a4vim

,1&?37 fZ/ff . 7(/ . . -

A 725 . 4
F2085 —83250 T = gyops xoazs s (plIascp) 2T 77
; T <. Py R

L Va?l !/70 ’\’ N -L

=gz

- 4 D o> : —
/< e F =02 x SIP S C/(/ el /; / ow” = 7S
FFH -725023 @R AYoP x 277/ x| )42 el
Tttt T T ],:c = f’f’/{

< JoYA
9B My okimelis
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Zehnm KVB Ajorma./ Gz ”&2 2”6'
T 6o by T-2-%
Sample Code £
Fir: and Unit /ewwico Lol 43 Thormobhas SO mm Bl

-5

Test No. = .~ Oa ’\/O"Mﬂ/ Page

Sampling Station Stack dvne cenlin Date 7-2b - 74

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg (Absolute)

B. Vapor Pressure of Water at Impinger Temp.,In.Hg =

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BXC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. % Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet

Gas I . : . F
ll}|( : Weight Per Mole
Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
water => 0.108 1.0 18.0 | 44 183
Carbonbioxide lerDry Basis .128 .8_7_§,-‘H4 44.0 '&7"‘5‘5.04

CarbonMonoxi 7”Dry Basis 28.0

Oxygenw ]4:$'Dry Basis 0.04% 895 5 32.0 +32 1.29
Nitrogﬁ:e;ts &2'7Dry pasis 0.82 .8?5 Gr9— 28.2 21,39 20.87

23 s 7_({2@4 x 31,‘7]- Z R.9+ 4_{):‘?., Average Molecular Weight | 2434 290?
1725

J. Density of Gas Referred to Air = A—vz—:%-sﬂ- = w0 ,' =22

/
K. Gas Density Correction Factor -\, 1.00 = -am. i* .99 3
J

9/76
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TENNECO Hendon Mo, 2 st | Rurticuintes

< Sample Code'T‘g O;_ /{'% 7"%’2})
Firm Name and Unit /"“‘"‘-‘-‘4’ 3 7’64—-«,9}*04

Test No. 'Tg ge D-2
Sampling Station Slcd 0{ U F Date 71 -o20 - 7

SPOT MONITORING DATA BY DRAEGER OR TLV SHITFER

neas — 2 T G9°F 20%ey

I CONCFHTRATION
INSTRUMENT USED | FULCTIONZL DATA CoMPCUNY NAME

ErR | Grs/sCF | Lys/Hour |
Ax.&u_?_,_ / x So, 46@

S x SOL 43-0
2)‘ A O % 300
I x /O x | ZSD
i A5, <z
e P yyoctart <
S HCAS S ,
Tede 4| fepiar O, W.S %
/ 7 r4

9/76
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TENNECO KENDON

METHOD 8 DETERMINATION OF 502 AND SO3 (HZSO4) TESTS 1 AND 2

TEOECO | KEWDPO_LEASE _ Tesé” A/Oj

___ p-as-79
HiTE 255 _  wwsr  ¥3

OUT &7 OF LorT

S LE  S/ZE T 2523 EF

METEL TE»H»F T 5320 R

srPeK = e °F
A = 219§ ",«,«s
4 4 -

7.2~ Ny O

H,0 cowDesd SATE = V0.2 af

. ’ ' L2
s pmPLE VoL s0 SEF E 21.3%8 ¢+ 3¢

..;'.3-———-—~ T 2535
°

RS,23 x 17.?2/ «x
VoL HN,0 ywlolk = .0Y7¥ x ¥0.2 =

Yo Hoo = _1.3° . 9.0
25.35 ¢+ /%0

S0,
TOoTHCL yor = S5 Y7 ¥
AL 1Quor % Il el
74 ga(elo.,)2= (s-.f/_r.y/ s.8)= Sl
7 Bao(f),= .co5% . o
wd bl d S |

S0 = - . J"/?T 203 . ,_;,:_g_‘l_q_‘
g ppm T - (5¥—)no00sS 2 7 cozz0x - 20 fébpom
C/”L.ZJ (43~ 705 x10 ¢ (.r.vo.o . o058 x SY7_ . 294 x 7

25.3%
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I '
L ALrqdoT = _ 2S5 od e e

§

_ 22t /sa(elq,)’t (_/_-*’-/, 150, s9.9) 2 /5.0 el
" A Bally),= .009% o o
‘ - wf BLd = 4

222 s0,¥°°
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.
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} a7

TED £eO KELDPA LEAsE Test A/"- z. 7-2¢-78

| Mrc e ¥as Jwrr T3 | .

OUT &LET OF AT

: SAMPLE Sr2E T Y47 &F

i; rETER T’—‘.‘f"/’ = s30%
i sTaek TE/ = $s75F _ _
i!:§ a7 , = 24,85 "//, -
| AN = hr "o
|
i

Hoo  CoWDEWSATE = VY. et

- N 2ol
23.55+ 53¢

= 2v.5]

: SAmPLE YOoL #Y SeF T 2Y.¥7x 127/ x
i 530
x5 VoL Hyd yAaLroR x o¥2¥x ¥Y.6 ~ 2,1

00 x U . 2.9
29.5Sv 200 :
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TEvECO V0.7 Y2 gyree T2y 7-26-7%

ToTRE Yot v RIS ad

ArLsQuoyr = s0.M .
. af ello),= %3 uy e = vV d
. A Ba@le),: 0093 '
' o Bhlal = ./ A

P

70 ¥ 690

: s0O = ¥ - . 98 2—!! B —
k4 o (-7 c/)‘\' .00 Y x.o¥ X Z/
f/ s0 2Y.58 t/r:’

- 227 .
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: 2¢.55 k4

A%q

S0,
7074C Vor = 593
é AL rRdeT = / €
»
k nf Ba(elo,), = 3,48 ¥ = V.8 »d
‘ A Ba(ho), =  .005¥
5 ok Bhland = .7 )
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KVB

Sample Code—Tﬁ;jio QEDZj /’E;/2;/-7 Jaé .7JP l:C?h?’ 652_
Firm and Unit Y-W 43 /(—W“

Test No. Page

Sfﬂd hﬂ-ef Z—Q‘M/ 07 Date 7’%’7{

Sampling Statioq

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

Gas Pressure at Meter, In. Hg (Absolute)

Vapor Pressure of Water at Impinger Temp.,In.Hg

Volume of Metered Gas, Cu. Ft.

Volume of Water Vapor Metered,BXC/A, Cu.Ft.

Volume of Water Vapor Condensed, Cu.Ft.*

Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

Total Volume of Gas Sample, C+E, Cu.Ft.

% Water Vapor in Sampled Gas,.100 x F/G

See D on sampling train data sheet

Gas Density Correction Fagtor

,¢,3§§L - Weight Per Mole

Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
Water 1219 1.0 J 18.0 232
CarbonDioxide Aisbry Basis .8}7(_____ 44 .0 5i’77
CarbonMonoxidasg—ggy"Basis » 87 . 28.0 -
Oxygen lS- Dry Basis , 8][ 32.0 0.4 2_
Nitrogﬁﬁe;ts §.0bry Basis . 87' 28.2 O‘ZO . 8 8)

Be 26488 —Is = 1.¥¢ x2:/4.8P Average Molecular Weight 02?.79

Density of Gas Referred to Air = ézég£%é££* = CD'C?C7‘4

Gas Density Correction Factor = \l 1.00 = l.003
J

6 104
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KVB
Sample CodeT“ é O-a.. 3%Meﬂu% 7"%" 7?

Firm and Unit Terrmeeo &3 7@%”'1‘“

———

Test No. l“ 3 " Page

i .
Sampling Station M 4 M Mualu.m 01_, pate ¢~ 24 - 78

7

=

- WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

Gas Pressure at Meter, In. Hg (Absolute)

Vapor Pressure of Water at Impinger Temp.,In.Hg

Volume of Metered Gas, Cu. Ft.

Volume of Water Vapor Metered,BXC/A, Cu.Ft.

Volume of Water Vapor Condensed, Cu.Ft.*

Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

Total Volume of Gas Sample, C+E, Cu.Ft.

% Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet

Gas Density Correction Faclor

Weight Per Mole

Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis

Water 0.2 1.0 18,0 r.q4

CarbonDioxide l'a‘lDry Basis - o 44.0 S'Jq'

CarbonMonoxids 30}?&.’5{ Basis ’ . 28.0

Oxygen 8 Opry Basis 892 32.b . b4 é

Nitrogen rts§BA pry Basis 05 28.2 2l-1o
Z:.c,‘} 838 - (l(b' ) 1?_4 124 Average Molecular Weight 2 9-’00

J. Density of Gas Referred to Air = &12-3;-9—19—5-‘—15— =t )'&03
K. Gas Density Correction Factor =\, 1.00 = ‘qqg
J
9/76 KVB 5807-842
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KVB

Sample Code'jr:'é, '99<:>2L 7- Jaé“ilf
Firm and Unit Y&¥Mé<o Kowolon Loart. Lo rm Bly Ewn,ﬁw

Test No. [— {Z Page

Sampling Station 5@4& i/gtlﬂﬁé W Date 7’%"7f

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg {Absolute)

B. Vapor Pressure of Water at Impinger Temp.,In.Hg

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BxC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. % Water Vapor in Sampled Gas, 100 x F/G

* See D con sampling train data sheet

Gas Density Correction Factor

Weight Per Mole

Component Volume Percent X_Moisture-Collection X Mol.Wt.= Wet Basis
Water 32 (C“&“l“z"/) 1.0 18.0 203
carbondioxide [ 38y Basis o 297 44.0 4.3 7
CarbonMonoxid2 S Bfy Basis 28.0
oxygen 4p obry Basis 887 32.0 1.3/
eroee reol (ory pasts 207|252 |200€
% “x°"|’;;—«-5;%1\3 28 s(..md .ed.xf—|§.9@¢1g®ézﬁlggumqnf}gmo 28.78
J. Der:sity of Gas Referred to Air = é%%‘é& = -‘7‘?4
K. Gas Density Correction Factor =\{_1__-__g—2_—: | l’ &03

9/76 KVB 5807-842
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'§-‘{32_3._c,. 7-26-78

Sample Code
Firm and Unit Tenneeo
T-2:3.4
Test NO. o b 2 Page ___ <
Date 7l R
GRAB AND BAG SAMPLE RESULTS

. HYDROCARBONS, ALDEHYDES

S LE Tiaxgpiid Components m ppm Grains/SCF

STATION Saﬁ Lin PO g‘; stack Stack LBS/HR
E.’ g y Conditions {Conditions Loss
Time Basis

Location Pb3L I

T2 lowd, POTZ
Low O~ %3.3%

Temp., °F '
98 I‘/ (A lo~ Sec
.|Humidity, % H('/
(¢o~ Sop
A
I’O.Si;tion Mu/ , pby I 3 - 26@4

¢ ) .
3%
1G o0
Humidity, % He ol = Seo

he <3 - S00

Temp ., .

Location ZF—I/ Pps | 16 — Roeo
- 4 0.7 Pas [7S = Zeeo

ﬁl (¢ POSs

Temp., °F é'd‘d ,
) e |4 <RS0

Humidity, % HC

lo2 =280

e r————————

S/76 107 KVB 5807-842
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Test No.

KVB

Sample Code 7:- 5

Firm and Unit

7~

-7k

<
{ernnceo

Unild 43 Th it

Page
pate 7 -U-7)
GRAB AND BAG SAMPLE RESULTS
- HYDROCARBONS, ALDEHYDES
Sample .
SAMPLE Ppm Grains/SCF
a
STATION gi;li;‘ Components gim Stack Stack LBS/HR
) Time g Basis Conditions |Conditions Loss
Location vr_s- ANox |#17 Zoce
stact 0, 4% o N —
ormed -
Test T-5 4%‘02 ZT .
25
Temp., °F
il e [icd 2sc
Humidity, % lo3 23
R Baclowaund[3 2S¢
/130
Location
Temp., °F
Humidity, %
Location
Temp., °F
Humidity,
108 KVB 5807-842  J
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TENNECO KENDON

INSTRUMENT RECORDED DATA ON NOx AND O2

(Speed: 10 Centimeter Per Hour)
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TENNECO KENDON

CO-CO,

INSTRUMENT RECORDED DATA ON CO AND CO2
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TENNECO KENDON

INSTRUMENT RECORDED DATA ON SO,
So,

(Speed: 10 Centimer Per Hour)
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